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eoPYRUHf ©19711 1?7SJ, iVrj OlClTAU COUIRMCNT CqRRORATION 

THIS- 50rtWARC II rURNZSH^O TO RUfiCHAlER UNDER A LiCENIi: fOR 
U5C ON A aiNCti: COMRUTfR' SYSTEM ANQ CAN BC CORICO (WlfH 

incluiion or orc^i coryricht noticcj onuv for u«c In su^h 

SYSTtM, EXCERT Al MAY OTHERWiiE BE RROVIOED IN HRITtN? #Y 
OEC; 

THE tNrORMATTON JN THI« OOCUMfeNT 18 SUBJECT TO CHANdE 
WITHOUT NOTICE ANQ fHOULO NOT it CONSTRUED AS A COMMITMENT 
§Y 0T8ITAU EQUIRMENT CORRORATION', 

DEC ASSUMES NO RESRONIlBlUlTY FoR THE USE OR RELIABILITY flf 
ITS SOrTUARE ON EQUIRMENT WHICH IS NOT SURRLIEO BY oECi 



P'ABE Z 



THIS 0IABN05T1C PROC«AM IS OSSlCf^EQ TO BE A COMP'RCHENS I VE 
CHECK Of THE PQnim AND PCPll?2a PROCESSORS, TWE RRQORjiM 
CXEC0TE5 EACW INSTRUCTION IN. AU ADDRESS MODES AND INCLUDES 
TESTS rOR TRARS AND THE TELET9RE INTERRUPT SEQUENCE', TPE 
RROCRAM OpES NOT TEST INSTRUCTlogS NOT COMMON TO THE ll/M 
9R. 11/05. THE RR06RAM RELOCATES THE TEST CODE THROUGHOUT 
MEMORY 0i25K; 

REQUTRCMENTS 
EQUIPMENT 

RflRlt ''AMUY CENTRAL RR0CE5S0R 
OPTIONAL . KWll.l, aiNE CL0C«> 
0PT19NAL .ALi:- MEHOR-Y PARITY OPTlbNS 

STORAGE 

THE •ROQRaN uses AUL Of THE PlRSf 4K OF MEMORY (EXCLUOlNC 
THAT AREA Of MEMORY RESERVED fOR THE LOADERS), 

PRELIMINARY PROSRAMS 

NQNEi MQWEVERf THE EMT AND TRAP INSTRUCTION SHOULD flE 
VERiriEO BCrORE RUNNINO', 

L0ADTN5 AnO' starting PROCEDURE 
LOAD PROdRAM USING AB8 LOADER 
LOAD ADDRESS • g00 
PRESS start 

set PPERATlNfll SWITCHES 

PASS COUNT IS PRINTED AfTER EACH PASS (SEE SEC ^*,5) 
»'DiQStC OONEW IS PRINTED WHEN DONk (SEE SEC r\l) 

SWITCH SETTINGS 

SW15 HACT on error/,, THIS SWifCH WHEN SET WILL HALT TdE 
PROCESSOR WHEN AN ERROR IS DETECTED. THE PQ*'2 AND tCIE 
CURRENT STAtUS AT THE TIME OP THE ERROR 18 STORED CN 
THE STACK (Raj'i 1^ THIS SUlTCH IS SET BEPORE AN ERROR 
IS DETECTED THE PROGRAM HaOtS AS DESCRIBED ABOVE!, fPE 
PROGRAM MAY BE HALTED APfEP THE ERROR TYPEOUT OCCURS 
BY SETTING SWi? APTER THE TYPEOUT BEGINS, 

SW14 LOOP SUBTEST/,, TH|S SWITCH WHEN SET LOOPS Tli<E 
CURRENT SUBTEST RUNNING REdARDllEBS OP ERROR', 

SW13 INftlSjT CRROR PRINTOUT • TftIS SWITCH WHEN SET INHIBITS 
THE ERROR PRINTOUT', 

SW12 INHIBIT RELOCATION',,, THIS SWITCH WHEN SET CAUSES ThE 
PROGRAM TO BE EXECUTED 0NL9 IN THE PIRST 4K BP MEmOR?. 
THIS SWITCH CANNOT BE SET UHEN THE PROGRAM IS RUNNiNd/ 

SWll INHIBIT SUBTEST iteration/.; TuIS SWITCH WmEN $eT 
INHIBITS SUBTEST RElTERAf ION", NORMALLY EACH SUBTEST 
IS E^^ECUTEO S TIMES BEPORE THE NEXT SUBTEST IS RUN', 
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SCtT^NQl SWU ' CAUSIt CACA TEST TO IC CXICUTCO ONfiC' 
Hfon 3TARTIN0 THC NEXT SObTCIT; 

SW10 KING BCLl. ON CRRORii'. THli SWITCH WHEN ICT WlU^ "InG 
THK lEU WHIN AN |RROR II 8EtECTE0*, 

«Wf INI^HIT RELOCATION • THll SWITCH WHEN SET INHlBtfS 

riCocation or the rrogiah ibovi isk; 

8W7 INHIHT CNO or RA|i fYPIOUf; 

IWR LOAD RDR-ll/49 MICRO BRCAK;RE6|STER;/, THII SWITCH 

SWril WHEN SIT LOADS THE MICRO 6«EAK REGISTER WITH THE VALUE 
Sir INTO 9W7eS AT THE BCGTNNING Of EACH SUSTISTi W|tH 
THE VAliUE S|T INTO SW7»B It THI IE6INNING Of lAfiH 
SUITESr. 

14/41 OlIRLAV RCIISTIR 

THE PASS COUNT fS DISPLAYlO IN TfiE OlSRLAY REGISTER*. 
NQTEl THE PASS COUNT IS ALSO STOftCO tN LOCATtON iSSS', 

irAM^ERRoR fS OETECTIO THE RR06§Ah WILL TRAP TO THE ERRjjR 
MANOC^NQ NOUflNE (ERRORT, IP ENlBLEO TRfS ROUTINE WILL BffE 
THE ic AND TflE PRQCISSER STATUS IT THE TIME OP THE ERROR, 
ALSO (IP REQUIRED) TH| ORIOIAAL PC (WHERE TME PC WIS 
RELOdATEfl PROM), 



ERRQ^ PRINTOUT PORMAT 
ICNTliAAAl PCIB9BIB9 PIWfOOODDO 
OR 

ICNTIAAAI PCIBBBBBB PSHlDDDDOO P6 REi:OCATEO PROM CCCOCC 

WHERll XaAA^PASS count 

iBlBSBiPO AT THE TIME OP THE ERROR 

ftccceciPc OP THE orisinaU cooe relocated 

SOOOBOtPSW AT THI T|M| OP THE ERROR; 



PARITY ERROR OECTICTION 

IP A PARITY ERROR IS DETECTED THE PROGRAM W|LL TYPE A 
M|5SaGE»»PaRITY ERROR" ANQ SCAN MEMORY POR TME PARITY CRROi; 
WHEN THE PULING ADDRESS IS LOCAfEO THE PROGRAM WILL "ALT 
W|TH TME VALUE OP THE ADDRESS*! tN RB. 

ERRO^ LOOPING 

THE SUBTEST OETECTINQ THI ERROR MAY IE LOOPED IN0|PIN|TELY 
BY ICTTING 8WI4; SETTING SWIS WILL INHIBIT THI TYPEOUT AND 
ALLOi^ SCOPING THE PA^LTY SIGNALti). 
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THC •'ROQUAH MAY ON QCCASSfON OttCCt A MEMORY ERROR THE 
"ESUL'TS or WHICH WERE NOT R<»C0ICTA8l-E IN WHICH CASE TWE 
i^ROCRAM MA^ 8EWAVC UNRREDICTABLY'. WHEN THIS HAPPENS TQE 
USER MU9T RETRACE THE RROCRAM STERS TO RE50UVE WHE«E tflE 
ERROR OCeuRREO; THE rOLUOWlNC IfEMS SHOULD IE CONSIDERED 
AND ^AY H or USE WHEN RETRACING A fAlLURE Or THIS NATURE', 

1, SIAUT TME RR03RAM (ir NECESSAflYJ 

2', EXAMINE RELRl 

ADDRESS RELRl CONTAINS ThE UNREloCATEO VAuUE ff 

THE RC or THE LAST TEST THAT WAS SUCCESSrULUY EXECUTED, 

8| EXAMINE rACTOR 

ADDRESS fACTOR (1004) CONTAINS THE RELOCATION TaCTOr; 

4, EXAMINE ALL LOCATIONS STARTINO WITH THE A0D«ESS 
IREClrUO IN Rl/RlKir RSw BITII 10/1) C0MRARIN5 THEIR 
CONTENTS WITH THE CONTENTS Of THE CORRESRONOINO 
JNREL'OCATEO CODE {SPECiriES IN 1006) AS SHOWN IN TQE 
ClSTlNC, EXAMINE AND OOMRARfc UNTIL EITHER A OirPERENfiE 

IN Instruction (r.c'u the ciror) or the next ^ scored Is 
seenV 

ir tme pr08ram traps and halts af a trap/interrupt vector;? 

eNOTEl THE POP.ll/49 wILL DlSPLiY THE ADDRESS OP THE HaLT*2 
I,E',, A PALSe TRAP TO 4 WILL DISPLAY 10)'. 

lA, EXAMINE THE STACK (R») 

THE TOP WORD ON THE STACK COfitAlNS THE PC aT THE TIME OP 

THE trap; ir THE PC 18 QREAfER THAN 20000, THEN 

2A, EXAMINE LOCATION 1003 (PACTOft) 

THIS LOCATION CONTAINS THE PROCIRAM RELOCATION fACTOR 
WHICH, WHEN SUBTRACTED PROM THE PC CIVES THE PC Of THE 
9RICINAL COOEi 



8UBR9UTINE ABSTRACTS 
SCOPEA 

THE 5C0PEA ROUTINE IS ENTERED BY THE SCOPE (EMT) INSTRUCTION 
AND JS EXECUTED AT THE START Of EACH SUBTEST, TME ROUTINE 
MONITORS SW14| SWll AND SW 8 AND TAKES APPROPRIATE ACTION', 
ALSO, THIS ROUTINE STORES IN Rl/flll THE PIRST ADDRESS Op THE 
SUBTEST REINS ENTERED, 

ER^O" 

THE ERROR ROUTINE IS ENTERED BY fHE HlT <TRAP) InSTRUCtIoNi 



AND 11 exCCQTCO HHCN A ^RCOJCTAftLE CR«0« IS OETECTCO; THit 

ffQuriNc HON|toMs iwi9i sms, and tWll', 

THC RCLOC «OUTINC H ENTIRrO BY A MOV «CL0O,PC 
INBTtUCTlON'. THI$ ROUTINE RkLOCATCJ THE PROGRAM C06E 
TM^oaCHOClt MEMORVi AND 'JUMPS' T6 THE RELOCATED CODE A?tER 
IT WAS BEEN MOVED SUCCESSrutUYV If THE CODE -.CANNQT gE 
REUOCATEO (lECUAlE Of JNSUrriaiENT MEMORY) THE ROUTINE 
NUM»S' TO THE: , NE»T SECTION br UNRELOC*TEO FROCRAM CODE*, 
THE CODE MOVED 15 IW THAN JK (3000) BYTESJ* AT THE START 
AND fNO or EACH SECTION Of CODE fO BE MOVED ARE A SECTION Of 
CODE WHICH ESTABLISHES THE flRST AOORESS or THE COOE To |E 
MQVCJ, AND SETS A SCORE POINTER IRI/Rll) ANOi ALSO A SECTtON 
WHiCfil- EStABlfSHES THE LAST A06RE8S AND 'JUMRS' TO fftE 
RELOCATION (RELOC) ROUTINE, EACH SECTION Of CODE IS 
lOENTiriEO AS SHOWN SELOW| 

l0009000B00000flRST ADDRESS TO H RELOCATEO000000000 

CODE TO BE MOVED AND EXECUTi^O 

I0000000000000LAST ACQRESS Qf 6o6E TO BE RELOCATED 00000001 

THE RELOe ROUTINE DOES NOT RELOCXTE PROGRAM COOE INTO TAE 
LAST 1000(IJ 8VTES or MEMORY. THUS RRESERVINB THE* LOADERS*, 

iU ENO 

THIS ROUTINE IS ENTERED AT THE CbMRLETION OF EACH RaSS IT 
SETS gp (LOADS NEW PROCESSOR STATUS) fOR THE NEXT PASSj anO 
PRINTS THE PikSS OQUNTl 

ICNfiXXXX 

y',0 M18CELLANE0UB 

f\l CXECQTION TIME 

THE EXECUTION TIMC. IS HICHLV VARIABLE (OER£NDENT ON 
PROCESSOR, TYPE 0^ MtMQRY, AND iMOUNT OP MEMORY)', HOWEVER, 
WHEN THE PROORAM IS PUNNINO SUCCESSPULLT THERE IS A 
nOTISEABUE ^PLICKER^ DISPLAYED TN THE CONSOLE LIGHT PATTERN 
THE 'fLlCKERr WILL OlM WHEN <T' dIT TRAP PASSES JEVERT 09D 
PASS) ARE -RUNNINOi THE PROORAM SHOULD BE RUN POR A MlNtHUM 

or» 

2 PASSf!S 1CNTI3 11/09 bR l£/S0 
SOME TYPICAL TIMES fOLLOW) 

B*,0 PROGRAM BESCRIPTION 

THE PROGRAM IS OIYIOEO INTO . fOUR SECTIONS Of POSITION 
INDEPENDENT RELQCAT;iBLE TEST CODE; EACH SECTION IS 
APPROXIHATELV IK WORDS LONO', {EkCERt SECTION A}', 



SeCTtON THIS SCCTJON TEST- fHC UNARY INSTRUCTJON StT 
EiXECUTJNQ CACH UNARY INSTRUCTION IN EACH ADQRCSS 
MQOr {CXCLUOINQ UNARY INSTRUCTIONS U9IN0 AOQRCSS 

SECTION £ THIS SECTION TESTS THk UNART INSTRUCTIONS USING 
AODRESS MODE T AND ilNARYS JN ALU AOORrSS MODpS 
tCXCUUOiNO BINARY ByT^ OPS USINO ADDRESS HQDZ 1\\ 

SECTION 2 THIS SECTION TEST SiNiRY IYTe OPS USING ADQRclS 
MODE 7# JMP| J8R AN8 PROCRAM TRAR HOT, TRAR AND 
EHT) instructions; 

Section 4 roiuowiNg section a is a routine to ascertain 

WHICH CP THE PR08RAM IS RUNNING ON, THE RESUUfS 
ARE USED lY THE roUL'OWINC CODE TO CHECK TAE 
ADDITIONAL INlTRUCTIONS/rEATURES OF THE 11/40 AND 
11/45; 

SECTION 3 THIS SECTION CHECKS THAT EACH BIT IN THE 
PROCESSOR STATUS WOAD (PSW) CAN BE SET CLEaREOi 
RESERVED INSTRUCTION, AND ODD ADDRESS TRAPS; 

rOLLSWINd SECTION 3 ARE TWO ROUTINES TO CHECK THE TELETYPE 
PRINTER LOGIC ANQ A ROUTINE TO ITaRT THE KWll-L LINE ClOtH\ 
\r TdE KWiIbL is available the PHIORITY ARBITRATION LOGIC IS 
TESTfiO. 

ArtEHl EACH INDIVIDUAL SECTION HAS BEEN EXECUTED THE "PELOi** 
ROUTINE WILL RELOCATE THE SECTION THROUGHOUT ACL MEMORY UP 
YO 28K, WHEN THE SECTION HAl BEfeN RELOCATED AND EXECUTED IN 
ALL MEMORY THE "RELOC** ROUTINE WILL RETURN THE PROGRAM fO 
THE MEXT UNRELOCATCO SECTION; 

RELOCATION AND EXECUTION OP ALt! SECTIONS THROUGHOUT ALL 
MEMORY CONSTITUTES A SINGLE PASS; 

UPON COMPL«^TI0N QF A PASS 0^ THE PROGRAM THE PROGRAM 
RESTARTS USING A NEW PROCESSOR STATUS DEPENDING ON THE TYPE 
or PROCESSOR ANO THE PASS COUNT; 

STACi^ ROINTER 

THE STACK POINTER 15 SET AT S0IB; 

NQTEI IP THE RROGRAM IS RUNfjlNC IN EITHER USER OR 
SUPE^VISftR MODE JNOT APRLICAflUE If 11/20 OR 11/05) TwE 
USCR/SUPERVISOR STACK POINTER IS SET TO 500 AND THE KERNEL 
STAC* POINTER IS .SET TO m\ THE KERNEL STACK ROINTER IS 
USCD ONL^ rOR THE SCOPEi HLTi TT9i AND KWll-L (IP AVAILABLE 
TRAP/INTERUPT routines; 

RQWER FAILURE 

A ROWER Pail service routine is incorporated in the test; 

WHEN using this PROGRAM THE POWER SUOULO BE TURNED OFF WHEN 



KUNNTNG fO ZmZA THC POWCR fAlU COOie's WHEN THE POWCK fAlLS 
THC ■«06HAM WILL n^CI 

AND fCITXRT THC »PIOO«AM AT THC SllCINNINc; <STA«T) 
UJCROCrlNCD RtLOCATION L|MITI 

THC MOC*AM hIlL RCOUCIT A LbwCR AND UMCR LtM|T fOR 
NCLOeATION, THC LIMSTf HUIT iC BCTWCCN 20000 ANQ 1977^1 
THC iRQGRAH WILL (XCCUTC |N THC UOWCR 4K C0«i7774) AND fHiC 
LjHfTi j>£g|F|jg| ' 

THC ITARtiNQ A00RC8I IS 104; 

TO RCTAIR VRCVIOUILY mpinCO UlMttl ITART AT lU\ 



oiiKec 



•NLIST 
.LIST 



009014 
001009 

00|0(* 
00000T 
000000 

000001 

000002 

00000] 

P00004 
000009 



^00000 

100001 

000002 
^00003 
000004 
90000$ 



000000 
00000* 
00000* 



000001 
000002 
000004 
000010 
000020 

000]«g 

000300 

900000 

^40009 
14000( 
0I000B 
?1I000 
030000 
a0400» 



ICOiMOiHC 
HE 

.iSS 

.TITLE rHONT KNO 
iCONTilNI DCriNITlONl) RCClirCH IMIONMCNTI ANO NteilO CaL'LI 

A0IX0 
"llM 
R2kX2 
03iX3 
*4f»4 

010(X0 
KllfRl 
"12»«2 

. R14aX4 
•19»X9 

irL'6»TlN0 >01NT 0CCl9TtB» 
*C0«X0 
«C1«X1 
tCtiX2 
<C3«<3 
AC4IX4 
tC9PR9 

itfACK f OIMTCR RCQIltCRS 

KS*(Xt 
IS0«X* 

ua0«x* 



lKtR»ICL STACK ^OINTtM 
ilU^t0V!9OR 9T1M $elHH» 



ItfATUS "caiSTcR (MW) 

c»i 

Vt2 
I«4 

N|10 

Ttr0 

»«TYT^S40 
^HTY»»S00 
^RTY«i!00 
KH«e000i)0 

SMt9400!99 
UH«1«0000 

»KM«e0e000 

^9M«010if00 

PUMr03i000 

RCS*004»0« 

eR!«vcc<4 



■IT tlllCNMrNTI 
iC i!T 
iV BIT 
ll BIT 

IN BIT 



'T' BIT 



lf«l8RtTr (.CVEL T 
l>»l8«ItY LEVEL 4 
l>«lORItY UEVEL 4 
iKCK^'EL HOOE 

t'lu^^RvlsoRT nsoe 

lUBE* MODE 

I>»£VI8US KERNEL M8QE 

t>REvieus su»EMviseNr mobe 

I'PKEVISUS USER HOOt 
iSCLCet R1I>R19 



iiOQRESS OF ERR^Sa VECTaR 



FRONT ENl 
OiOKCC 



'<*CYllV»l4 3i«0CT«7S 21lt2 RACE 2 



000011 


»E»VEC«10 


000014 


TB|TVEC«14 


000014 


TRTVECI14 


900014 


BRTVECai4 


000021 


iOTvccize 


000024 


■ FFVEC»I4 


000010 


EMTyEC(30 


300014 


TRiPVEC»34 


i'00014 


TRVECi»4 


000100 '* 


LKVECfiae 


000240 , 


P!RVECf240 


300244 


FptVEC»244 


•*0029g 


MMVECf250 



ir»776 
17T774 
17»772 
17777B 
177546 
17»9»0 
17»J»2 
1775M 
1775»* 
177972 
177970 
177!»7I 
177914 
17»91» 



172300 
172302 
172304 
17231* 
171341 
172342 
17239* 

177»0I 
177*1* 
177*40 
177*0* 

172210 
17221* 
172240 
17229* 



ail90l 
0fl*M 



iRrCISTER AOORESSES 

R$W« 17T776 

Sl»« 17777* 

RIRO" 177772 

UBREAKa 177770 

LKS* 17794* 

TK9f 1779*0 

TKBi 177J*2 

TRJi 1779*4 

TRB" 1775*6 

BR0» 177972 

IWR* 177970 
O|»RL»T»l77970 

LPB« 177514 

LR8» 17791* 



IA0DRE9S OP REBERVfO INST', TktP VECTOR 

l*8D»£«S OF 'Tf BIT TRiP VECTOR 

l*6D»»£JS OF (TRACE! TRAP VECfOR 

l*60»E9$ OF (BREAKPOINT! T»A* VECTOR 

I'AfiORESS OF lOT TRAP VECTOR 

i'aOoress of power Fail Trar vecTor 

lAftOREiS OF EMT VECTOR 

lAfORCSS OF TRAP VECTOR 

lABOREIS OF TTY PRINTER INTERRUPT VECtO" 

lAfiORESS KW11«L LINE CLOCK tNT', VECTOR 

I'AilORESS OF PIRQ VECTOR 

I'AOOREBS OF FL0ATIN5 FOInT |wT' VECTOR 

iAOQREBS of mem MGMt ERR9R TRAR VECTOR 

IAODREIS OF STATUS REGISTER 

i'aSORESS of stack LIMIT RESISTER 

IA0ORE89 OF PROCRAM INTERRUPT REQUEST 

IA60REBS OF MICRO BREAK RECIBTIR 

i'aOORESS of KHll-L STATUS REG', 

iADORESS of KEVB8AR0 CSR 

i'AODREtS OF KEYBOARD BUFFER 

iACORESS of TELERRInTER CSR 

iaSorebs of teleprinter buffer 

lAfiORESS OF MEM MCMT REGISTER BR0 

lAfiORESS OF eONSet SUITCM REOIBTER 

lAfiORESS OF eONSOL DISRlaY REGISTER 

lAfiORESS OF LIME PRINTER SfAfUB REG 

lAfiORESS OF Ll*<E RRlNTER OATI BUFFER 



mcnoRV MANAGEMENT RcciiTc" ADfiRrsses 

K|PDR0* 172300 

KIPORlf 172302' 

KJP0R2P 172304 

KIPDR7I 17231* 

KIPAR0I t723<l 

KIPARlf 172342 

K|PAR7f 17239* 

UlPOR04177«00 
U|P0r7i177*i* 
U|P*R8I177»40 
U|PAR7tl77*!* 



B|POR0ll722f( 
BIPDR7»17221* 
SIP*P0rl7Z24l 
■|PAR7t]7Z29* 

n«||T|*L STACK POINTER lETTlitC 
ITKRTRl Iff 
RPTAttff 



iRROORlH STACK PTN 

fKERNEk ITACK »TR (UlED IT KCRm HHtN 
(RROGRlH \t RUNNINI IN OtMeB TH*N KERNCL 



rnoNf INS 



MAOYii'.iM ai*oer«7i aula ^A«t i 



e<iiiii 

aiiiit 
aiiiii 



ti4iaa 



|HflCCa*NtOUI BIT tItlONNCNti 

ciiorTi4iiaa 

ilfisitaiiia 

aiTi4i4aaaa 

aiTisiiaiaa 

B|Ti»4aa 

BlTt'iaa 

ri*«itaaaa 

iiNiTMucTieN cautTU 

acePEiiNT 



lucvri 4 aaosRAH \hV, aoiT', troR piroi 

/HIT II t TRAP INlf TO tttC CRRDR RQUTlNC 
lieoac II AN CMT TRAP 





flBllIB 






iTtlBB 






saaii4 




9i|>iia 




002044 






000)40 


!if»l34 




00009* 






P0001'3 




511170B 


172100 


^eft'4 


312702 


000001 


P0>ii«a 


012720 


000001 


!I0II1«4 


eaA302 




90(il»6 


1B3374 




«0«t7a 


«aa207 






•'aB20a 




^003Ba 


312707 


002290 


B0B2a4 


«27B7 


002404 


lafSiB 


(!12707 


0024S0 



,UIIT 
1120 



ME 



'ARCIRt 172100 lAOOREBS Or rjRlT IqISIBLE pIrITY REG 

^ARVEC* 000114 I'AfiOREBI Of PARITY tNTIRKU^T VECTOR 

.Hlnft MOV «,rARSflVi00RlRVEe ILOAO VECTSR 

UNO PRIORITY LEVEL 
HIT TIMI BUT TdiP vrCYo" 
100 »T| ON TIME euT TRAP 
ICET riRST ROMIBUE AOBRCSS 
(SET REGISTER COUNTER 



MOV 
MOV 
MOV 
MOV 
MOV 
MOV 



«,RARSRVi0RRlRVEe 

• ]40,0|iFARVCe«l 
•CRRVEC«2i*fERRVCe 
fRT|i»*E"RVCe*l 

•PAResRi"a 

• 1.R2 



111 MOV alitRBi* IBET ACTION ENABlE l|r AVA|u) 

lAtOVE INSTRUCYION HILU 'EY ICTJON ENABLE IT MA/Mf PARIT* 8R BET 
lOOO PARITY AND HALT ON PaRJTY ERROR If MQI PARITY 



ASL 
BCC 
RTB 

.■2se 

MOV 
MQV 
MOV 



R2 

II 

PC 



ajTAHTi^C 

•STARTliPC 

PlTARTS.PC 



ICHECK IP It', RESIBTtRS HAVE 
IBEE'4 ENABLES 
•RETURN 



i'Oe TO BTART or TEST 

I'GO GET LQHER/UPPCR REliOCATION BOUNDARY 
lltART WITH LAIT TYPED BOUNDARY LIHITI 



PRONT 
OIBKCC 
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)I00214 


012**7 


8BBB1* 




S00220 


01094* 






r0?222 


01044* 






!00224 


01034* 






X0e22t 


01024* 






100230 


01014* 






B00232 


01004* 






900234 


012707 






10023* 


000000 






100240 


012**7 


RBBBl* 




1100244 


012*00 






100244 


012*01 






II00290 


012*02 






||0«2'2 


012*0] 






R002'4 


012*04 






8002'* 


011*09 






0002*0 


012707 






9002*2 


aaaaaa 








PBSiia 






l00tia 


012737 


0B0t2B 


••0024 


100*1* 


aaaaaa 






900*20 


912737 


000tlB 


B00I24 


100*2* 


012706 


000*00 




100*32 


0a9027 






!la0t34 


0ai00a 






900*3* 


0a92t7 


177772 




900*42 


00137} 






100*44 


0047*7 


0003*2 




900*90 


000*9* 


00229* 




900*92 


0B0137 




900«9« 


0B9B1I 


047920 


042927 


900»*4 


020122 


04090* 


04*111 


900*72 


042109 


009019 


00B 


900*77 


019 


•90012 


091101 


900704 


092111 


•2«131 


091109 


100712 


047912 


eB*9» 


••0B12 




8117 *• 






100740 


01ITI7 


•f>BB3 


•BBMt 


•0074* 


PiB2*i 


t7raiB 




iaa7»B 


••9717 





iROUriNE TO SAVE REGISTERS ON fHE STACK 
iCiLLEO BY SAVE MACRO OR JBR PCiISAVR 
ISIVRI 



til 



MOV 


«SP)*,1S 


MOV 


ll»i«ISPi 


MOV 


«14,.(SP| 


MOV 


X9,«|9P| 


MOV 


XZiaCSPi 


MOV 


XlKltP) 


MOV 


((•••(SP) 


MOV 


|PC)*|PC 








llivE RETURN PC 



iRETURN 

icontaInb return ASORCII 



IROUTINE TO RESTORE REQISTERI BAVCB ON THE STACK 
ICILLEO Br RESTORE HACRO OR Jtft PeiSREITR 

lllvr RETURN PC 



•RETURN 

iCONTAtNl RETURN ADDRESS 



8RCSTRI 


MOV 


(IP>*. 


lis 




MOV 


(«P»*i 


lis 




MOV 


tSP»*, 


ill 




MOV 


(IPJ^l 


|I2 




MOV 


lSP)«i 


,X3 




HOV 


ISP)*, 


,«4 




MOV 


tSP)*, 


r«9 




"OV 


(Pej4, 


,RC 


isl 











, lAlB 







IROHER rAJL SUBROUTtNE 
PDUNI MOV iPUPiPPPfyEC 

HALT 

IPsWcR UP SUBROUTINE 
PUPl 



MOV 

MQV 

CLR 

,HORD 

INC 

BNE 

JSR 

PFAIL 

JHP 



pPOHN.PBPPvEe 

PKPTR.SP 

IPC)* 



IS 

as 

Pg/.PRINT 
••START 



iRESTORE POWER rAlC TRAP TO POhER 
I'OONN ROUINE ABOVE 
ISET STACK PTR 

iKIlL TiHE 



|PR|tiT HESSAOC iCClNlNI tT POLlOM|NC ADRS 
•RESTART TCBT 



PPllLI .ASCII <19><ll>'P0HCR ri|i:C0'<l9><ll> 
PAMRRI .ASCII <19><ll>'pAR!Tf eRR0R<<i9><ll> 



,0740 

iNorn THIS CODE USED ONLY §9 fHC XOR TESTER, 

iTe USE CODE PLACE 77* |BR '••ll |H SCOPE A ...... 

POAXORI NOV •RT|,»*CRRyE(*l IBIT TIhE OUT TRAP tO RETURN 

TIT ••t77t*i nri^TlHC OUT OCCUR! ThIN HhCN NEST 



eimee 





1IS401 








01l6E)l 








«0I0]7 


■•«•■• 




lae7«4 


010116 








000240 






lt>77| 


000002 








000776 






S0«77» 


000000 








001000 






901000 


000000 






9I01I02 


000000 






901004 


000001 






"010"t 


000000 








W V C p 






901012 


aaaagim 
V'vVVvw 








SS375, 






"01 01o 


^00Z*0 






9013^8 


^ 1 9 « 4 A 


r IP B i* 


0000(^2 


901026 


?0 1 4 3 , 






901030 


'^92737 




177776 


9010^6 


332737 


040000 


177971 


9010*4 


^01416 






90l0*# 


^10116 






901090 




001006 






169737 


001004 


001006 


«ei0«2 


032737 


. 000401 


177970 


^01070 


?0l4 PI J 






901072 


11S737 


177970 


1777TI 


901100 










?'32737 


004000 


177970 


901110 


^01006 






901112 


?'09I27 






901114 


0000*0 






N0lllt 


00i393 






901120 


3127*7 


000040 


477766 


901126 


311601 






?0U30 


0tf074<» 






901132 


032737 


010000 


177970 


'01140 


011031 






9011«2 


013700 


•It01l 




'flU<6 


010009 






90US| 


011204 








160S04 







111 



9CS 
MOV 

NOP 



lINI^NOenON IS CXCCUTtO '6' HiLL IE ICT 
iAiuO If NO TIHt OUf 'Cf UlU at CLCARCO 

II !i**NCH ir 'c« srT «T|MC{) outJ 

|IP)(Rt |i60*C9S or NEXT SUSTEIt TO Rl 

*»tHltVCe*l iRtltOMC TlHt out TRAP 

NtillPI I'SCT nttURN ADOREtS lACK TS fUltCSTS 

I'RfTURN EITHER TO L'ilT 0« NCKT $U0TE8t 



,1776 

tiSkii .word 
.P100I 

ICNTI ■ 
sriLLSt .WORD 

r»eTORi 

iSiaTRiCT IN r»CTOR PROM PC to 
"EL'Rll 9 

PRJTIOI ,HORD 

rRjTMtMr.HCRo 8 

SR ?ORSQq 
iSeOPE lEHT) SERVICE ROUT|NC 
ITmII ROUTINE ILUOWS TME SUaTEIt 
I (OR NOT ITERATES) BErORE REGINN 
ICQPCAI «>0P 

l|T 

BEQ 

Bll 

2ti tlT 
«E0 

SCOPIBI «0V 

MOV 



ICCNTAINS CLOCK TICK COUNT 

iCBNtAlNS PAIS COUNT 
iCONTaINS riLUS COUNT IN 000 B*tE 
■AND rlLlCR CHARACTtR IN EVEN IyTE 
I'CONtAfNS REUOCATION EACTOR 
OET PC Of ORIOINAL CODE 

icontains reuocateo ri (The ri or the 

I0RI5INAL COOE MOVED) 

i'CONTaInS riUST ADRS OP ceflE TO BE MOVED 
■CONTAINS LOWER REUOCATtfiN BOUNDARY ADDRESS 
■BRANCH TO XOR TESTER C09E 



HI 

tcePECi 



SCOPED! 



SCOPEPl 
BCOPCEt 



SUB 

SIT 

BED 

•lOVB 

PT! 

PIT 

ONE 

OEC 

40 

RNE 

MOV 

MOV 

PR 



04000, 2|S0| 
21 

#4000, PiPS** 
■40000, fPSWR 
SCOPEC 
Rl.tSP) 
Rl,0«REUPl 
•■PACTORi0PRCLBl 
t40l,»(SUR 
IS 

••SWR,P0UBPE1K 

14000, •0SwR 
SCOPEE • 
JPC)* 

9C0PEB 
140, SCOPED 
(5P),Rl 

SCOPES 



to IE CONTINUOUSLV LOOPED, ITERATED 
INO NtXt SUBTEST 

■Wis RECISTtR SET BIT SET ON TRaP 

■BRANCH ir NOT 

(RETAIN RCCIITER SET 

ICAECK BIT 1* (CONTINUOUS LOOP) 

■LOAD RETURN AOORESS 

IRELRI CONTAINS UNRELQCaTCO 
(LOAh PDPll/49 MICRO BRElK RCGt 

iLBAf) HtCRO BREAK RCS WITH SR0«7 
I'RfTURN TO SUBTEST 
I'SUBTCSt ITERATION pCSIRfOt 
iBPANCM ir NO ITERATION OESlREOf 
■OtCPEMtNT SUBTEST ITERATION COUNT 
■CONTAINS SUBTEST ITERATION (OUnT 

■"RESET ITERATION COUNT 
■GET ADDRESS OP NEXt TEST 



■Routine to «£i.oc*te procrah code 

RCLOei BIT •10000I0PSUR iCMECK ir RELOCATION DESIRED |B|Tl2) 

BNE 3» (BRANCH If NO RELOCATION DESIRED 

MOV ••PRSTAOiRB i'OET PIRST ADDRESS DP COSE TO BE MOVED 

MOV R0.R9 ISAVE 

MQV 02, R4 (SET LIST ADDRESS OP CODE TO BE "OVED 

SUB R»|R« iRi eONtAINS * OP UOROS tO RCLBCtTC 



PRONt EN-^ 
OiBKCC 



■'ACYll',624 3B-DCT-7S Zll{2 PA6E 6 



901194 


P10203 






MOV 


R2,R3 


»011'6 


109737 


001004 




TST 


•if ACTOR 


90ll«2 


001004 






BNE 


IBS 


90ll>4 


310237 


00123B 




MOV 


R2j»iRETPC 


901170 


5113702 


001012 




MOV 


»fPRSTMEM,R2 


P01174 


060204 




1011. 


ADO 


R2,R4 


'01176 


n20437 


0(2|6< 




CMP 


R4,MLSt"E'« 


931202 


101011 




ISi 


BHI 


4t 


B01204 


012022 




MOV 


|R0)4,IR2)* 


901206 


020003 






CMP 


R0,R3 


901210 


001375 




■«i 


BNE 


IS 


901212 


224042 




CMP 


•(RB)i«("2l 


901214 


001401 






BES 


.** 


901216 


104400 






HLT 




901220 


("2000» 






CMP 


R0,R9 


F01222 


001373 






BNE 


2» 


901224 


010207 




SSI 


MOV 


R2,PC 


001226 


011707 




4SI 


MOV 


(PC), PC 


901230 


0BI00B 




REfPCI 








901232 
B01234 
9012*0 


0100*6 
0l7ft00 
061766 


080082 
080002 


80B8P2 


.PillNTi 


MOV 
MOV 

ADD 


Ra,.{SP) 

B2(SP|,RB 

•2,2(SP| 


9012*6 
901290 
P01292 
901294 
901296 


112046 

0010?I3 
009726 
012600 
000207 






ISI 


M0V8 
BNE 
TST 
MOV 

RTI 


(R8)*,«(Sri 
21 

(SP»* 

|SP)*|RB 

PC 


9012*0 
9012*4 
921370 


004767 
122726 
0B1366 


000026 
000012 




2Sl 
3Sl 


JSR 

CMPfl 

BNE 


pc.ss 

112, (SP)* 
IS 


901272 


916T*» 


17790* 






MOV 


SPILLSiatSP) 


101276 
1013*2 
001304 
90131B 


109366 
002770 
004T67 
BB0772 


880001 
080883 




4Sl 


DECS 
BLT 
JSR 
BR 


1(SP> 
3S 

PC.BS 
4S 


901312 
901316 
901320 
901926 


189737 
1BB379 
116637 
008207 

«ffBH 


17TJ64 
808083 


|7T9t| 


911 


TST0 
BPL 
MQVB 
RTB 

•tULL'8 


••TPS 

||SPI,0«TPB 
PC 



•81330 
111338 
P81334 



0847*7 176660 
012784 881**3 



tSlVE Last ADDRESS OP COSE T9 BE MOVED 
I'rlRST RELOCATION |S TO 20000 

iSiVE RETURN PC TO NEXT SEfiTlON OP COOE 
■SET riRST AOOORESS 
|R4 CONTAINS LAST MEMORY ADDRESS 
■TO BE USED 

iCftrcK ir surriciENT memor* remains 

I'RELOCAtE PROGRAM CODE 
iCfleCK IF OONE 

ICAECK THAT CODE HAS RELOCATED 
■PROPERLY 

lERRORl COOE NOT RELOCATED PROPERLY 
iCl^CeK ir PINI8HED CHECKlNH 

■SB EXECUTE RELOCATES COftE 
(RETURN TO NEXT SECtlON or CODE 
(CONTAINS PC OP NEXT SECTION OP COOE 

IROUTINE TB PRINT ASCII "E9SA6E". MESSAOE mUST TERMINATE UltM A 8 >VTE'. 

' • ('SAVE Pa ON THE STACK 

(GET MESSAGE AOORESS 
(ABjUlt RETURN PC 

■PUSH Char on the itACK 

I'BRANCd If NOT TERMINATOR 
(POP TERMINATOR OPP THE STiCW 
■'RESTORE RB 
(RETURN 

(T9»r eyABACTER 

(CAECK IP CHAR HAS A LINE PEED 
(BRANCD IP NOT LINE PEED 

■GET or riLLERS ReOUIREO AfTtR 
iLtNE Peed and PILLER CHARACtER 
■DECREMENT riLLERS COUNt 
(BRANCH IP NO MORE riLLERS NfEBEO 
iTfPE FILLER CMARAetER 

I HA It POR OUTPUT DEVICE 
I'TO BEeOMC READY 
iTtPI CMAiACTtR 



(ROUTINE TO PLACE ASCII VAWuC DP AN ADOrESB IN TO ADDRESS MESSAGE 

sroRMBi 

JSR PCSSAVR lOe SAVE REGISTERS ON THE STICK 

HOV ■QI6ITS,R4 iASORESS MHERC ABCTI VALUES ARE STORED 



rnsNt (NB 




tint 


»m r 




oiiKec 


















til 


MOV 




I HUM 


0013(2 




AIL 


R2 


' HUM 


00111) 






*0I. 


R) 


Kll'l 


01}i00 


l|0f >( 




MOV 


0*iM 


g«13S« 


000404 




III 


IN 


31 


801})* 


00t302 




ML 


m 




00410) 






«ot 


*) 


1113*2 


00S301 






ote 


Rl 


Nt3M 


001)^4 


• 


911 


INt 


ti 


I|13*« 


011701 


00000) 


MOV 


«3iRl 




114314 


00t*«3 




HOVI 


0llTAi())i(4|« 


80l3Tt 


00*01) 






Ct" 


•) 


I014VI 


000300 






DEC 


Rl 


101412 


00i349 






INC 


II 


»0l4e4 


004ri7 


lT0«3t 




JM 


RCilRCITR 




00020T 






UTI 


0C 



iiivr 

ir!Mf 6I0JT TO « 

lOfCit eouNT 

iMiNf hniT oloir 



lOloir iHirr COUNT 

ilOkb BleiT INTO MClltlC 
iCL'CiR iNDtX 
lOIC OfOIT COUNT 

inriToRt RCoiiTcM fnoN iricR 

INITUNN 



iitntn icRvicc 

• 0IHN 



^01412 


P!09737 


177971 






TIT 


0(IHR 


K01410 


100002 








I7L 


.♦• 


001420 


0000(0 












r0l422 


"01002 








:i! 




1101414 


03J737 


020001 


177971 




IJT 


02l0l0|00|t<R 


P3i43» 


ss{e7i 








BHi 


li 


^01434 


011*17 








MOV 


(l7hl7C)* 


r0i4s« 


901000 






nil 


iMORD 





M1440 


01*627 


000002 






MOV 


Il97>i (RCjft 


^014*4 


000000 













101440 


0047*7 


17*9*2 






jlR 


RC1II4VR 


»014»2 


MIJ702 


001000 






MOV 


0«{eNT|R2 


001490 


0047(7 


i770*# 






JlR 


^Cil7ORN0 


y014«2 


«1*7*7 


000l7» 


000212 




MOV 


OI8IT|*|,|i*ltC| 


^0i4re 


ei»7»7 


000172 


§00200 




MOV 


OI8IT(*4tMMCI* 

RC.RRINT 


f014T» 


fi047»7 


177930 






JlR 


^019»!2 


001*72 








R*ICNT 




!>0l$B4 


i<l»7r2 


177720 






MOV 


11I|R2 


K01M0 


!"0»742 








T$T 


• «R2> 


!<01912 


0047*7. 


177012 






JS* 


7C,jrORM0 


^01910 


^047*7 


177910 






' JSR 


7C,,7R|NT» 


r0l922 


001707 








[RR7C 


RC.RRINT 


701924 


0047*7 


177902 






JJR 


701930 


H0lt*2 








0I6ITS 


RC.RRINT 


701932 


!!047»7 


177474 






J|R 


701930 


eel714 








IT4TUS 




P01940 


01*702 


177700 






MOV ' 


12|<R2 


*819«4 


'047*7 


1779*0 






JlR 


RC,irORM0 


701990 


0047*7 


177490 






JSR 


RC.RRINT 


701994 










DieiTS 




70199* 


01*702 


177094 






MOV 


tltiR2 


7019*2 


t'00742 








TIT 


• (R2> 


7019*4 


30S7S7 


011004 






TST 


•tr/kCTOR 


701970 


»0l412 








ICO 


101 


701972 


l»J702 


0(1004 






lUI 


••rtCTORiRl 


701970 


00*7*7 


177920 






J9R 


RC.sroRM 



•UCTION 
IRRORT 



I PC II THC TOP HOIta 

lON The itack 

IMJNT OUT OtIJRCOt 
lIRANCfl If NO RRlNtOUT 
lliVE 70 

iCeNTifNl lAVCO 7C 
lOET itATUl ON TRAR 

iCONTitNl IT4TUI I7IW) At TIME Of TRA^ 
lOe IAV[ RCGIITCRI ON THE iTiCR 
lOET Rill OOUNT 
iOe TO fORNAT ROUTINE 
aOAS ttCII VALUtI 

|RR|NT MEIIAOC BEStNlNI AT feUlOUiNC aORI 

I'OET 9t or ERROR Ckll 
lOECREHENT 7C TO HLt 
IO8 7p FORMAT ROUTINE 

|7R|Nt HEIlAOe BEClNlNS iT rOLlOWINC aOKI 

|RR|NT NCS8A0C BESININS IT rOLLOHINC aORI 

IMIWT HESlASC BEOININI IT rOLlOUINC aORS 

ISET ITaUI at time Of ERROR 
lOe To rORMAT ROUTINE 

iMInT MCSIA3C B£6!N!N8 11 fOUOUSNS ASR8 
fCET 76 or ERNOR 



ifORM Re 07 ORICtNAL CODE 
je« TO rORNAT ROUTINE 



7R8NT EN-^ 
SISKCC 



<*AeYll',*24 90*OeT«73 21122 7A8C 8 



1011 



701*02 


B04707 


177424 


701*0* 


001721 




701*10 


0047*7 


177410 


701*14 


00l6*2 




701*1* 






701(1* 


0047*7 


17*41* 


701622 


i»32737 


002800 


701*30 


001403 




701(32 


0047*7 


177J74 


701*30 


0017*7 




701*40 


009737 


177971 


701*44 


100001 




701**0 


000000 




701(90 


000002 




701(92 


0304*0 




701(94 


0314*2 




701*90 


0)24(4 




701**0 


0314** 




701**2 


0)00*0 


0300*1 


*ai(7a 


000040 




701(72 


009019 




701(74 


0415U 


0}211( 


7017B2 


0300*0 


0100*8 


701707 


040 


041921 


701714 


091920 


03*927 


701721 


120 


02010) 


»172» 


B47914 


04090] 


701734 


020104 


09110* 


7017*2 


000040 




701744 


000019 


008 


701747 


007 


880 




''01792 




701792 


01004* 




701794 


009019 




70179* 


109737 


1779*8 


|017*2 


100371 




7017*4 


111700 


1779*2 


701770 


342700 


8I82BI 


701774 


122700 


880177 


700100 


001010 




702102 


112737 


888iS4 


701011 


000241 




702012 


00*019 




101014 


78*219 




700010 


0i«219 




RlllII 


0il79« 






iinir 


177»** 



177978 tSl 



JlR 


RC,,7RINT 


ERRRCa 




JlR 


RC,,7RJNT 


DIBITS 




JlR 


RCilREITR 


BIT 


■2e08(R«lHRi 


BE9 


2) 


JlR 


RC.RRINT 


BELL 




TST 


••SHR 


I7L 


1*4 


HALT 




•TI 





8308(8 



020079 
000 
000079 
008 
042922 
842924 
I40917 



lOlCIT TABLE 
OIOTABI "01 
"23 
"41 
"*T 

OltilTII '.ABCtI 

rabcntI )Aieii 

.AlCIl 
RAISESI .AlCIZ 
ERRRCI lAICIl 
ITiTUII lAlCIi 
ERRRCBI (ABCII 



I'RRINT HtSBAOC BEClNlNB AT rOLL'ONlNC aORI 
i'RRlNT HESBAOC BEClNlNB IT rOLliOHINC aDR8 

IREITORC REGISTERS fRON ITlCf? : 
I'RINO BCLL ON ERROR 

jRRINt HESIAOC lECtNiNB IT rOLLOHINC aDRB 

iHibf ktrin MINT OUT 



'800088 • 

<19><lg> 
'ICNTi » 
'0800( 
• RCf' 
'RBHl( 

«Rc relocaTeo fnon ' 



t779l« 



SClun .ASCII <19><lt> 
BELLI .AlCIi <7> 
.EVEN 

|R0UT|t|C TO CET TTREO OCTAL 
R9,REC0 
I 

*»,m(SPi 

(R9> 
••TKS 
II 

*<TK8|Rf 
*28B|RB 
0177, RB 
11 

0(S,MTPB 



I 
I 

Rceoi 
111 



JlR 

.WORD 

MOV 

CLR 
TBTI 
B7L 
MOVB 

Bie 

CH7B 
BNE 
"OVI 
CLC 
RQR 
A SB 
AIR 
BR 



IOSREIS ANO CONVERT TO OCTIl', CAClI 

ICONVERTEO data II BLACCG HCIE 
lliVE RB on THC STACK 
I'CLCiR OLO DATA ^ 
I'vIlT 7eR USER TO f'^'C eflAMAtm 



fOtT CHARACTER 
iltRlR MSB 
iCACCK tr RUBOUT 
IBRANCI) tr NOT RUieuT 
fTfRE \ 
iCL'CiR CARRY 

I'lAirT L«ST TY8CB BHABACtCR 
lOOr 0^ DATA MBRO 

ioo wiif roR Ncxt eMAmercR 

tCeMO eMRlCTCII TT8C0 



»«9l 
l«9l 

II 



III 



MOVI R8|80TRi 



rilBNt INS 
OlIKCC 



1317(1 



84S7e« 17777V 
II0I093 aitjis 

jigie'* 00*319 

^0Zf*0 091019 
S0t0*2 000719 



Sli 







INt 


31 


Jl» 








TIT 




mt 


119 


tie 


•177770, M 




(»9| 


*IU 


|1S) 


*IU 


«"9> 


III 


l*li(»9l 


IN 


11 



ll««NeO If NOT CARKiACC ICfUiN 

I'Mlkff HCSIAIE ICClNlNI tT rOLUOHINS iDHI 

lift* «CTU*N ABOKtll 
l'|fN{0 NONiCISKNTUl >iti 

ituih k**7 eHtRicrci i puicri 
iLrrt 

lANO iNltNT NCM CHlKtCTCt 

















9020*4 


009800 










«0}e»* 


009737 


014J7J 






TIT 




«0»B72 


100024 










It 




"12702 


P7T40* 






MOV 


*7740t|P(2 


)»B?1"I 


30S0J7 


17*J40 






Cl,» 


•*KI»*M0 


«B?lf4 


Bie2J7 


172J00 






"OV 


N2,*«K|PO|0 


fetus 


8i?7S7 




172342 




wgv 




^0;ii« 


310237 


172302 






MOV 




J0?l?2 


009017 


172304 






CL" 






012737 


007(00 


172394 




HQV 


(7«00,»iKI^*07 


!la?l3-4 


010237 


172310 






NOV 


R2,»tKl*0l|r 


S0»l«0 


009237 


177J72 




1(1 


iNe 


Mtlt0 


?a?i4« 










PCi ,^rInT 


910(144 


0047»7 


1770*2 






JIK 


'0?l90 


100677 










(2S,**Pt"VCC 
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?002ft2 






SEV 


• <•?(?» 


)IB''2T4 


10tl72 


177771 




ROUB 


!>BTJ»iB 


133032 






BCC 


R0UB7 


SaT302 


102431 






BVS 


R0U87 


«0TJ!'4 


1004Z1 






BHI 


1*4 


«a7jf» 


1044!'0 




ROCaTi 


WLT 




!iBT?10 


109272 


177770 




INCB 


••^{^^ 


9187314 


1BS272 


17T77I 




INCB 


••2(2) 


!»B^3Za 


105572 


177770 




lOCB 


••2(2) 


jieT3?4 


105172 


177770 




COMB 


••2(2) 


jiBTjJa 


001431 






BEO 


1*4 


!ieyj32 


104430 






«UT 




5107334 


104B00 






SCORE 





!tB7336 
S073«0 
7a75<2 
)"BTJ*4 
1B»344 
»97JSi 

JB7392 
»07594 
?07396 
S0T380 
707362 
)|0T)«4 

ra734« 

!ie737s 
N»372 

*0737« 



000277 
010700 
103032 
102401 
00{031 
104400 

010032 
100202 
1*0032 
103402 
101401 
001401 
1844SB 

(•00244 
010203 
1B3401 



t(R0)l000375i eC«Bllt 



iCLEiR CARRY 

i(R0>f00037», ec^isai 



1(00)1000370, ec«tiB> 



r(R0)B00374, CC*10>1 



l(R0)f0B0375i CC«1001 

I (R0)P0B0376, eCal001 

1(00)1000377, CC*1000 

i|R0)^000000, CC>010I 



ICACCK BINARY OPS UllNB tOORCIS HBOP 

»$rT C8H0IT10M MOM 
iRBfRCt CCBIfBl 



MOi^ll 



suiai 



see 




>»ov 


RC.RB 


BCC 


HOVB 


BVS 


H0V8 


BHC 


,** 


HUT 




•*0V 


Ra,R2 


SEV 




SUB 


Ra,R2 


BCS 


SUBS 


BVS 


lUBB 


BEO 


i*< 


MUT 




CU2 






R2,R3 


BCI 


HOVIA 



tRf«Ra 

fiCT V 

iRta"a0B0at ectataa 



fRf'RSbaaaaBBt cetaiaa 



DioKe.e «tsic It riMiLT iNirRuerioN tun, 
BiiKec 



RgT4S« 



JI«T4»6 
•0T4TB 
^0T4T2 

!iB^4^« 
SeT4T» 

^8^91B 

Payji4 

>B»91» 

»8T922 
>e»5?4 

?a»5»» 
9aT99a 

PiT»32 



eBl4Bt 




BCS 




1I44X 


mm 


HLT 




aiB297 




cce 




tttZ72 




*ltV|StN 


03B2!!9 




CHP 


l2iRS 


1(S4B9 




ICI 


BH^I 


lBt4BZ 




■ VI 


CnPt 


BViBBl 




INt 


enpe 


taPBBi 


CHfll 




1*4 


114401 


HUT 




111012 




MOV 


lliRI 


01030J 




MOV 


N2in3 


0tB203 




*DB 


MIiNS 


001302 




AlU 


12 


320209 




CHP 


K2)ltS 


011401 




110 


,*4 


1I44BI 




HUT 






iTat f6Ul.0MIN6 IU9TCIT 




Jl!T TIST iiin 


UIIN6 1 


BfS>(2 






12 


01)202 




iNe 


12 


011402 




IN 


21 


OB1902 


tti 


Ml. 


12 


1I04BT 


Ml 


IMJ 


4» 


01120} 


MOV 


12, PIS. 


;(02TT 




ICC 




030209 




IIT 


I2|R9 


1BI002 




ice 


3t 


102431 




IVi 


3S 


00l]T| 




INC 


11 


104401 


"1 


HLT 




C11209 


*li 


MOV 


I2|R9 


00(297 




CCC 




^90205 




• IT 


12,119 


1B(401 




BHI 


1*4 


1044B( 




HUT 




?09002 




Cu« 


12 


70027T 




ICC 




090002 




IIS 


*B,R2 


109002 




ice 


lltl 


112401 




IVS 


■ III 


0fi001 




INC 




lB440a 


01101 


HUT 




010009 




MOV 


ItliRS 


PBB27T 




see 




fB02«4 




cut 




040009 




lie 


II, KS 


109009 




ice 


■ ice 


112402 




IVI 


BtCI 



MteYit',*i4 ii«oer«7s iCifi p«>c at 



iirT y I N 

lRltl3flMIMi 



eeiiiii 



|llfl2 

ill*l2bR3 

ilfittll 

iRtvttll 

|RltR3i2«ll 

iciNBtii CMCCK ioe TNiTiuerfoQ 



iRIilS 



DIOKCC "iSjC II riMlUV |NST"WeT!OM CXEH, 
DiOKec 



xAeTii',»24 sa<>ocr«;3 aitti *kK 4e 



»0rjS4 

1bT93» 
«BT5«B 

80^942 
PB»9«4 
X0rS4« 

■?B^>90 
>BT>52 
»0T994 
9I079!« 

!'a»9»B 
P0'9*2 
!'B»9»4 
?0»96» 
*0T9T0 

P0Tjr2 

J0T974 

l"0T9rt 

I07»f2 
*0TtB4 
|0T»0( 
(B^IIB 
IB'I12 

iia'*i4 

iB'tll 
RaM?B 

Pa^t22 
ia»t?4 

l0Vt74 
?0T»30 
||0T»32 
P0»O34 
iB^ISt 
1071*0 

8e»**2 

407|<4 

P0T«90 

!i0rt92 

FBM94 
»|V*9i 
I0rt»( 
?«T»»2 
»l»»44 



001001 

100B01 
104400 

ni0004 
009104 
'^40004 
009104 
020004 
001401 
10440B 

?l00e4 

S09104 
210403 
390009 
103001 
100401 
104401 
0B92!'9 
001401 
104400 
010304 
009103 
001241 
004004 
8A0904 
113009 
1B2012 
001401 
111001 
114401 
010701 
022BZI 
021007 

rii40i 

1I44BI 

011711 

3«270> ••Mil 

'11002 

020701 

011103 

021201 

111401 

114401 

ll4ilf 



BlfiK 



AOSie 



eM#i4i 



INE 


Bice 


MU 


,** 


HUT 




MOV 


00, R4 


COM 


14 


lie 


P0,R4 


CON 


14 


CM^ 


Re,R4 


ICO 




HUT 




HOV 


10,14 


Com 


B4 


MOV 


14, R3 


BIS 


10,13 


ice 


Bisei 


■ Ml 


'** 


HUT 




INe 


19 


lEO 


,*4 


HUT 




MOV 


13, R4 


COH 


R9 


lee 




RQI . 


14 


400 


R9,R4 


ice 


lOOl 


ive 


ADOB 


lEO 


ADOe 


BPL 


.*< 


HUT 




MOV 


PC.RP 


CMP 


iR0)*,iNe)o 


CMP 


Re, PC 


■CO 


,** 


HUT 




MOV 


PC.Rf 


40B 


iie.M 


MOV 


RliRI 


CHf 


PC,RI 


INC 


CMPei 


CMP 


R2iRe 


ICS 




HUT 




SCOPE 





|RS|P4be ^ 
iRStl7?77r 
litT c 

iRiiiieiei 

7Mfirt777,R4097y7y7i eeiiin£ 



!l070t« 010402 

Il07«7e 010000 

9eT«72 feiiH 

fe7|T4 «ltf7l4 



leaccK iiNiRv opi uiiNO tooiiria hose i 

•R (RCirRVE TWO HORSI 

,MORD 1 iRtltRVED POR lOUReC Oltk 

,WORO I iRCICRVCD POP OEITlNtTION B/ltA 

"OV PCiR4 



OilKCC 



91^71* 

f"«T724 

J8T73J 
JI87736 

)IB77«2 
Pe77«4 

JiB^7«» 

fiBT7»2 
^BT75« 
?»T756 

«i7»»i 

JI8T762 

»B»7«4 
RB77«6 
?fl»77B 
>8T772 
«e7TT4 
)le777» 
!)l8BrB 
'•H»»'2 

»1MI'4 
^leBft 

»iBBie 

•iB812 
«1B814 
♦ifBl* 

«iDe24 

•iDBZt 

*i803e 
>iees2 

yi8*94 



819744 




TJT 


• IH4) 


8|1B44 




CL* 


■ {041 


0X8483 






K4,RS 


8(98* 3 




CU" 


• (K3) 


8Pf 113 




CQM 


(13) 


889214 




INE 


|R4i 


0882*2 




BtV 




04£314 




400 


(R3)i|H4) 






■ CC 


4001 


1824 81 




0yi 


iODl 


081401 






,*4 


184408 


40Bl 1 






888277 




see 




088298 




CUN 


(PI3),C*<) 


031314 




CM» 


183403 




BCI 


CH01 . 


182402 




IVt 


CHPl 


881401 




■C9 


CMPl 


108401 


CM#1I 


BH| 


• 44 


184401 


HUT 




880277 




9CC 




flB2«« 




CIS 




031314 




BIT 


(H3||{0«> 


183802 




Bce 


Bin 


181401 




BVS , 


Bin 


881401 




0EO 


.♦4 


184401 


• Ifll 






880277 




see 




0882<$ 




*CLCICt,I 


089114 




COM 


t«4| 


141314 




sue 


(R3>,1««> 


103402 




BCS 


SUBl 


182401 




BVI 


lUBl 


081401 




• CO 


.*4 


184400 


BUllI 


"IT 




189813 




Curb 




000313 




SwiB 


C«S) 


008270 




SC»I 




011314 






rR3),lH4> 






BfL 


• *4 


184400 




HUT 




"08314 




SWtB 


|N4i 


000243 




*secisev 


?<9i314 




8|S 




103002 




RCC 


BISl 


102401 




ays 


BISl 


100401 






• •4 


104400 


nilii 







|R4 0OfNTI TO DtSriNtriOM BkH 
ins »0lNT8 TO tOUCC DATA 

!«»3H!777T? 
((•4)Bl0BIBt 

lirT V 

IC"3)0lf77T7,(R«)t00B000, ec'«0l0l 



I (Biiiltmr, (R4I0000H0, ee*i00B 



l(*9)l!n7r7,|R4MI0BB00, ecb0l0t 



l(B4)lf»77r7 

I (B3)({t7777, |04>f 000110, eCaltBt 



||»3)llt7400 
i(B3)0r0B377 

i(*3)0)R4)«O0037T 



1 1 A3) 1000377, 1*411177400 
lltT C * y 

i(A3SBl0S377i<R4i9l^7777, SCaiSBt 



020KC.C <*5IC 11 r»Hj|.f INSTRUCTION txtn, 
OIOKCC 



•**CYllV»24 30«OCT«ys 



«] 


0036 


'41314 


"1 


0040 


10J032 


*: 


LPB«2 


182401 


fi 


L0B«4 


100401 


* 


108*6 


104400 




0098 


;i002»2 




L0B'2 


:<21314 




L0e94 


103003 




L0B9» 


102402 




0840 


001401 


f 


L08*2 


180801 


r 


L08«4 


104400 




L0046 


009819 





L0078 


000241 




08^2 


004013 


» 


0074 


011314 


9 


10876 


009114 





10100 


1*1314 




L''l02 


103002 


* 


10194 


102001 


i: 


L0104 


100421 


r 


L0110 


104400 


9i 


0112 


?8027y 


fi 


0114 


161314 


9i 


0116 


1BI402 


91 


0120 


182431 


• 


0122 


180001 


ti 


0124 


104410 


91 


0126 


011314 


ii 


913| 


001481 


«] 


0132 


100481 


91 


0134 


104480 


Si 


0136 


II1314 


91 


0l«8 


10308} 


91 


01*2 


102002 


«; 


01«4 


001801 


9: 


81*6 


108001 


9] 


0190 


104480 


»j 


lB192 


109111 


91 


L«l94 


111314 




L91'« 


1*1314 


9] 


L*140 


103412 


9 


L9142 


1020*1 


91 


LB144 


10*4*1 


»1 


L>1U 


104400 


91 


1*170 


0*171* 0000*2 


9 


L«i74 


0t971« 



Bieii 



9UI14I 



SUilBI 



"OVil 



4D814I 



«09tll 



Bie 


JH3),!R4) 


8CC 


9IC1 


BVS 


BiCl 


BMI 


.♦4 


H(.T • 




stv 




CH|t 


tRS),(B4) 


Bce 


CH01A 


BVS 


CM01» 


BCO 




B9I. 


,*4 


WUT 




CUR 


(RS) 


see 




• 09 


|R3) 




|R3),(*4) 


COM 


(R4) 


SUB 


(R3),JR4) 


BCC, 


9UB14 


BVC 


SUBIA 


BHI 


.*4 


HUT- 




sec 




SUB 


«RS>,(R«) 


BLOS 


BUBIB 


Bys 


SUBIB 


B^L 


1*4 


WLT 




"OV 


«R3),«R4) 


BCO 


HOVt 


BHI 


.*4 


XUT 




400 


«R3),|R4I 


BCC 


10011 


Bve 


AOOll. 


BNC 


AOOlt 


B0L 


•** 


HUT 




COM , 


|R3J 


"oy 


JR3),|«4I 


400 


«RS|,|R«J 


BCS 


tOOlB 


•ve 


AODll 


BMI 


.♦4 


HUT 




408 


•2,|R4i 


TIT 





iltiz *4ec 4> 

i (03)1000377, (R4)|{7740B, ecil00l 



llrT V 

r(R3)>0B0377,|K4)f{774|0, CCai00l 



l(»3>ir00O00 

1(03)1100000 
l(R3>l(R4)tl00B00 

I(»4)i8t7777 

l|R3)0i000Bi,(R4)8i77777, eCillll 



I (R3)il000B0, (R4)iB77777, ee*Bl0* 

iBRANcu ir e |0N I IS let 



l|R3)f!0000i((R4)*l000l0, eCslllB 



I |R3>8ll*lli» (R4)10I00I0, eCaltlt 



Il*3)flt7777 

l(R4lt07t77» 
I |R3)80t7777, |R4|BlT77y*, eCitHi 



ICOCCK riNAU MlUlt 



oloKe.c une it riMii.v iNiTouoTiei tnn, 



*4ASYlt;i|4 ]|«OCT«?S mil Pkit 41 



P>1«Z1B 

fllS224 
»ie2»* 

>ie23B 
Sie232 
Plf234 

Iie236 
?iea«B 

yia2«4 

II1B290 

Sie292 

Jll"2»4 
Sli296 
Pl«2»B 
?1B2«2 
«1«2*4 
f 1B2»4 
>1B2TB 
:'HI2T2 
nB2^4 

«IB2T6 

»lii|e2 

PiBjia 
)>ie3i4 

«lt<310 

^lB3?2 
S1BJ74 
'•IP3J4 
•1B33« 



BCI4B1 
tl44B| 
IKfBI 



BICIBI 
BfflBf 

^inti 

BIST49 

?ie9B2 

B|9««2 
ei92B2 
119112 

«»e2Ty 

111219 

leiBBj 

1B14B4 
IBl4ei 

iBeeB2 

1B9219 

eei4ei 

1B44BB 

1B4312 
1BI3T4 
lB4el2 
1B9319 
lBtfll9 
7BB2'r 
121512 
1B2BZ1 
lBe4Bl 
1B44BB 

eB9Br9 

2BtBB3 
t'9e3l9 
f'IB2T3 
131215 
1BSBB2 
1BS4B1 
^SI4B1 
1I44BB 

191219 
IBIBBI 
lBe4Bl 
1I44BB 



BC9 

HI.T 



IZatK eiNiRV tYTC on UliMe 4S0*Eil MSOE 1 



,WONO 

,wono 

MOV 

TJT 
CL" 

iNe 
see 

MQV> 

ice 
ivi 

lEO 

INCB 

ns 

HOVlli HUT 

lyC 

hqkb 

DCCB 

no"! 

CCC 

CH»I 

Bve 

BH I 

CH#tl! HUT 



SEC 



• *4 
B 

B 

rC,N9 

• (R9) 

• (N9) 

• in2) 

Ml 

C«2» 



HOVBl 
MQVBl 
MOVBt 
MOVBl 



ma 

,•2 

(HI) 
<"9J 
("9J 

t«9»H»l> 
1*4 



»3 



Bce 

BVS 
■Iflll HUT 



Hi, mi) 

*9CCISEV|SEN 
OJTB tR2),lB9J 
BITBl 
llfll 



«1B332 141219 



B|SB |H2),(HSI 

BCC BI8B1 

BHI 1*4 
BiBltl »lf 

B|CB (N2},|R9) 



l|49)fPBBBBB 

|'<*2)lPBBBfB 

I'Bt JOINTS TB 000 iyH 

l(«2)lIt7|Bfl 



.tiB2l*I)NB|,|Rl|SI||3r7,Ce«illl 



leuECK REIUUT 



l«flIfT («2> UNTIL 

|(»2)(C8«B(e 

||B2||IbIIBBS 

|(*9)|CB37T 

l(B9j»BB«lTr 

l'(«9lfBBBtr7,(R8)fl||BBB. CC'alBlB 



iBSilBlBBB 
U<»9)liBBlT7 
llET CiVi I 1 

I (•2)BiBefl>Bi («9)ffBaiT7. eCaBlBl 



I |»2)llBB«Bfi 1119)1198377, OCbIBBI 



l(»2)t{BrBBBi(ll9l«IBBt77, CCaBBBl 



0I8KC.C **SJC 11 TiHltV INSTRUCTION EXEN, 
DiOKCC 



'4*cni;»24 3B«ocr«79 ilita ^tcc 44 



?1B334 
'lP'336 
5I1B349 
SlB3«2 

»10J44 
flPS** 
)"1939B 
7iB352 

«1B394 
•1B59« 
PlBJSB 
S1B342 
!<lfl5»4 

»183»6 
?1B3TB 
•1B372 
JI1P374 
J1BJT6 
)>1P4BB 
91B4B2 
!ll»4B4 

))1B41B 
nf4W 
?1B414 



(110420 
P1B422 
718424 
>1B42» 
)llB43g 
X1B432 
B1B434 
PlB43t 
fll844B 
718442 
(118444 
118441 
P1B49B 
118492 
(I1B49* 
flB494 
P184IB 
9lB4ta 
Pia4»4 
8lB4»t 
Il847| 



lB3e!<2 
BB1481 
IBBB?! 
1044B6 

1B9112 
121219 
BBl4!!l 
1B443B 

141912 
8Ble?2 
189712 
881481 
164488 

80e4?2 
80BBI8 
B0B08B 
B1B77S 
BB97«9 
1098*9 
818984 
189044 
81048] 
1898*3 
818382 
1898*2 



Z1841I riB82»l 



10*112 
111214 
10*112 
111213 
10*112 
111319 
10*112 
10*113 
191219 
131912 
0014Z* 
191314 
131413 
B0I423 
109211 
111314 
BiiltB 
108111 
121319 
811019 

littta 



«cc 

BEfi 
iPU 

•leotl "LT 

COHB 
CH8B 

BEO 
WUT 

BICB 
BNC 
TSTfl 
BED 

• leiUi MUT 
BR 

iWORO 
,WONO 

MOV 

TIT 
CLRB 

MOV 

CIRI 

MOV 

CURB 

MOV 

CURB 

iConhEnts are 

mh ANO R9 RC 



BICBl 
BICBl 

.*4 



«R2) 

««2»i«W> 



(R9),(R2> 
BICBli 
l«2» 
.♦4 



8 

e 

RC,R9 

atR9) 

• IR9I 
R9,R4 
.|R4| 
R4,R3 

• «R3J 
R3,R2 

• IR2) 



LEAST llSNirieikNf 
IRECTIVELT 4NO TOE 



SEC 






■0L8 


(«2» 




HOVB 


|R2li 


(R4) 


"OLB 


IRIJ 




"OVB 


««2>i 


|R3) 


ROLi 


«R2) 




XQVI 


("3>, 


i(R9» 


«OI.B 


(Rl) 




•OUI 


(83i 




• ill 


(Rill 


,JRI> 


l|TI 


<R5|i 


i(R2) 


BES 


IINI 




8|8B 


(«3), 


ilMI 


BITB 


|R4|, 


rlRU 


BCO 


IINI 




INCI 


("3» 




CMRB 


«"3|( 


.<"4J 


•NC 


• INt 




"OLt 


r"3» 




CHRI 




•Nf 


• INI 




tSRI 


(Ml 





ltR2)lR77400tlR9)ltgil77 



I (•9tfi08l77,(R2)<80B000i eCi0t08 



fRfStRVC TWOHORDS fOR OlTl 
llBU*CE DATA 
lOtSt BaT» 



|R9 ROfNTS TO OEST 000 IVTC 
I'Rl RO!nT$ TO 0E9T EVEN •YfE 
I'RI ROtNTI TO lOURCE 000 BfTC 

int POINTS TO louRei even arte 

i 8lT( or lYTEl ROInTEO to if RliRI 
REMilNtNC IITI iRe Iff. 

iset carry 

{(R2)ilRS),|R4),(R9) 
lieel. 80801880810818 
I0P0{|80B0|0B01)80S0 
10818 180001080110081 
11018, R8lli0001i0808 
18180,8010, 080110000 

i0t0R,Rei8i0«8l>8e{a 

11008, I010i0001i88l8 
(1181. filBiSllt. fill 
IKIB. 1180, 8011, Ilia 
11008. •l08|00Olil>i:0 

110001*10010101.1018 

11000. aioaiotat.iaia 

{I000.«i0ii«tattlfl8 
11000, aioiitiatiiaia 



it8fiiSaiitatii«MI* 
fiiaa.ioiiiiifiiUu 

litMiItiiiftaiaili 



eiaxec 



INITRUCTION CXCR, ' ■^AeYU'.ll* 3l«aCT«T3 IlltZ »«GC 4» 

ig{0ttl0i0(0t00(i!t<t 

I010fl|{010i0000i01<l 

{0i0ii0i0ieiii 
iii0iit>i0«0ifli 
fli0tit0i0i0i0i 



nlH '2 


131214 


1 1 T| 


|12)i 


1 (1*4' 




101412 


B£Q 


1 l^X 






10t019 


RQVB 


(R9) 






12l41$ 


CM^B 


("4|| 




00lee7 


INt 


IINI 




»l»i5ei4 


109314 


0CC8 


(14; 


,««4> 




141214 


0160 




?1B510 


r0iae4 


BNC 


aiNi 


,««4I 


!llf912 


111314 


MOVB 






10*213 




««3» 




JIIB514 


141315 


iieB 


t"3h 


?1B520 


r0l4?t 


0CQ 








104410 


BKllI HUT 






)lie9Z4 


104I(B 









101001 
I0l0r, 



iciiiteK iiNtKr uo>D o's us|f<e «6o*csi neoe z 1 4 



S 1P9?6 


7104B9 




?lf 9'0 


*1171 J 


"00001 


?ir934 


BIJTIZ 


177777 


?ie9«0 


eeei297 




8lf 3*2 


9101 2s2 




?lti9*4 


742229 




*109*6 


103002 




f 1?9'0 


1B?4^1 




? If992 


P01431 




Plf >94 


1044PB 






ri07242 




*1B5»0 


324527 


00*001 


»lie9»4 


103072 




JtlBS»6 


1024B1 




01B970 


l004ei 




PlBJTa 


104400 




»l«9T4 


B94229 




»1B9T» 


103001 




PlB»"0 


1004B1 




JilBtf2 


104400 




llB»B4 


200277 




»1B*H» 


3002«4 




>iB»ie 


14}2*5 




>1B612 


1034;'2 




■1B9I4 


1024(11 




?1B»16 


00l4Bt 




^ieft?0 


1044B0 




?1B6?2 


:<09442 




>1B*24 


30911S 






000277 




•I'BtSB 


300290 




^10432 


r42229 




HB434 


103003 




|I10»36 


102402 




)li0»4B 


0II401 





40621 



e?t»3i 



MI92I 



iUt2l 



"OV 

ccc 

SEV 
*D0 

ncc 

0VS 

lEO 

HUT 

stv 
0ce 

• V8 
0HI 
HIT 

B|8 

9K 
BH| 
HUT 

sec 
cur 

SUB 
BCS 
BVS 
BE8 

ML? 

"to 

CO" 

see 

CUN 

me 

see 

BVS 



•li(*9) 
0»li(R2J 



4002 
4002 
.*4 



•IRB))0& 

•IB2J.IH')* 

• IS2 

1*4 



l«2>*i»t"S> 
SUB2 

aus2 

• *4 



>m2> 

««5> 



««2>*it"9>* 

e|C2 

BIC2 
BIC2 



HK2M177777, (09)«0000^a, CCaBlBl 



iStT V 

ii*>)t0B0000i ec*i00i 



IC»2j4l77y77,JBJ>Bl777y7,CC»iBBt 



i(02)«l77777,|R9)*000000. ec*0t00 



I (•2)9000001 
I(t9>ll77777 



I ("ai •0000011 (*9>*I77774, eCil001 



oiOKc.e •4S|c II riMSuv instwuctio" exm, 

DIOKec 



•«*Crii;42« 30.OCT-7J 21l}2 »»5E 44 



»lfl6«2 
))1B»«4 

!«1B4«4 
»104S2 
«1B»14 
«19494 
01044B 
JIB442 
110444 
710444 
?1P4T0 

'1B472 
JI10474 
>134'4 

»ia7e0 

J1P7B2 
!«1B7"4 

?107B4 
!'18712 
5HB714 
010714 
II1B72B 

?1B722 
>IB724 
^10724 
>lfl732 
yiB734 
•l?734 
0lB7«B 
yiB742 

?107M 
!»1B7«4 
JIIB79B 
«10792 
010794 
J107S4 
?10742 
)llB744 



01074t 
•10771 
010772 
0107T4 
810774 
illl000 
011004 



10P4B1 
1044P0 

•^127*2 
0122*9 
e0!l29 
000242 
•)3*2«» 
103er2 
10t4Bl 
B014B1 
1044nB 

k1BB242 
P5222S 
1030C2 
I02«l'l 
1B04B1 
104430 

0427*5 
^09125 
0242*9 
0014(11 
104400 

n09il2 
009122 
1427*2 
1034e2 
1024B1 
1004B1 
10*400 
1040rB 

010732 
010205 
12*249 
001401 
104400 
020237 
3013T2 
104000 



000402 
000000 
000000 
01070} 
0B97<3 
1127*3 
112741 



BI62I 



129292 



B|f2l 



129392 



000001 



111 



0ll*ti 



BHi 
HU? 

MOV 

HQV 

eoH 

SEV 
BIT 
BCC 
BVS 
BEO 
HUT 



• ♦4 



el29292i*("2) 

(H2)*it(H9l 

(H5J# 

■ ()t2)i«("9l 

BIT2 

8iT2 

.♦4 



(Rt)*,|l|9)* 

8,321 

BISZi 



i(R9M092525 

i(»2)fl29292,(R9)>092929, eC«0&0i 



l(R2)*ii92S2i(R9M1777l'7. eCit001 



/ 



*12929I(»(«SJ 1(0911092929 
(R9)* |(09)Bl29292 
•{02li»("S) 
,*4 



080200 
000177 



iEV 
0!l 

see 

0VS 
BM 1 

BI924I H|.T 

BjC 
COH 
CM* 
BCO 
HUT 

CUR 
cox 
SUB 
BCS 
BVS 
Btll 

luiaii HUT 

SCORE 

"OV 
"OV 
eHRB 
0EO 
HUT 
CMR 
BNC 

ice0E 

le^kCCK tlNIRT BYTIi 0*0 USIMG AdO^ESS HflOtS 2 4 4, 
BN ,*4 i^tSEKvC two HOKDS 

.Mono iiBVRce 04r* 

,HBIIO fOCItiMtTION 04T4 

"OV RCiRS 

TIT •(R3) 

HQVI 0Z00ia(R3) 

HOVt «377i«(N3) {(•I)0ll*ST7 



(l'2> 

(H2J* 

«li<(R2| 

sue 2 4 

8UB2ii 
.•« 



RCiR2 
r2iR9 

.(R2J,»(»S» 
■ *4 

R2,»«rRST*0 
IS 



I(R2)J177777 
I(R2)RI77774, CCI1008 



lOtT CUR0ENT RC 
I'MOVt To R0 

iCOMRaRC 4UU 0RCVIOUS HChORY aBDKCSSCS 



iCRRQKl 

ICACCK ton UOH LIHTT 



oiiRee 





1117(4 IIHM 






00|fl<ll4} 




001401 




■CO 


1*4 




101401 




HI^T 






t9{3>4 




0|SI 


(l«3i*i(l|4)* 




100401 






1*4 




If 4411 




H1,T 




911034 


1223Z4 




CM'I 


(R3)*i (R4)* 


S11034 


1034il2 








PI110<0 


102031 




Bve 




»ii0«a 


100001 


6H#I2| 




.*« 


flit*' 


104400 






^110*i 


000241 




tie 




Illl0>0 


194344 




B:ri 


•|K3)i«l"4> 


?110'2 


103002 




BCC 


■ ITBt 


»lt094 


10}4l'l 




BVS 


IITBt 


'110»» 


00{4ei 




Bca 




!I110«I 


104470 


•ttltl 






^110*2 


000244 




CI.I 




»110»« 


144344 




Bies 


•(B3ii*("4) 


Hi9*i 


001401 




8C9 


.♦4 


»11070 


104430 




HUT 




*ll«»2 


104001 









110^4 
1107* 
1U00 
11102 
11104 
111'* 
11110 
11112 
11114 
lUlt 
11120 
11122 
11124 
1112* 
11130 
11132 
11134 
1U3« 

11140 

1U42 

11144 
1114* 
11100 

lll't 

11194 



009404 

000000 
?l000il0 
3000I<0 
300020 
110T31 
3'10100 
024B4f 

01000S 
024J49 

>''1001} 
1109?'2 
310004 
P0S74I 

?lfl0!'3 

010042 

30S013 
019014 

•002T7 
^00244 
1*3239 
103472 
112401 
001401 



i'(itii0lin''y,(ii4)iimry 



suasi 



BR 


2t 


,WO0O 





,HOBO 





.HOBO 





.WOI^O 





HOV 


"C.^l 




»l,R0 


CH» . 


•iBeii«|B|i 


-ov 


BB.BS 


CMI» 


■ 10$), •(M) 


MOV 


»O,t09» 


SQV 


»5,B2 


MQV 


00, R4 


TJT 


• |0>) 


-ov 


00, R3 


"OV 


K0,«|R2i 




IBS) 


8U0 


eB45 


sec 






•(02)*iB(N9) 


9UB 


ACS 


SUB) 


BVS 


SUBS 


Bce 


,♦4 







l|B3)0lB03T7,(B4)lir740f 



ABD*CtS HOOtS 3 4 9, 

. I'RrscByc inci ron otTt iNO jioOitiici 
icoNTiiNS Aooness isuRCt da** 

iCSNttlNS 4D0BCSS Ofit BAT* 

iCONTllNS OCIT OiTt 

(SPT ieo0C RTR 
ItSjilSt R0 

|B9 •OtNTS TO BEST 0*Ti 
■SOI 4 rBOW B9 

|B9 'OTnTI TO tooBesi tt dllf BaT* 

|B4 •OTNTS to debt OATI 

' l«3 BOTNTS to lOUSeE OAti 
|B2 BOlNTI T8 A00BCS9 Br tOUBCC CATA 
tBiCSCf SOUNCE OATi 
p0*CSCf OEST OATl 



I |»3)t0S0BBa, |B4)if|BH|, eCitlM 



Bzo<e«e "ASIC u r»MiLV in8t»uctioi» cxeb, 

BIOKCC 



"ACYli;»24 S0.OCT«rS 21122 'AOE 40 



*lllJ» 


392792 10000I 




BIS 


. 1100000, 


?m«2 


0*2799 BIMBl 




400 


«1,*«(R9) 


yiii*« 


1*3239 




SUB 


•|R2)*|0(R9)* 


'iii^a 


103032 




Bce 


SUB3A 


?ltl72 


102031 




Bve 


9UB3A 


J11174 


100431 




■ HI 


.♦4 


»111T« 


104430 


8UI3AI 


"LT 






''0S414 




»JEG 


«B4) 


.'"11202 


339299 




SIT 


•■(R2J,»"(R9J 


»11204 


301401 




8E0 


.♦4 


•112H6 


104400 




WtT 




•11210 


323239 




CM0 


«|R2)*i»<R9)* 


'11212 


102431 




BVS 


.♦4 


»11214 


104430 




HL,T 




^1121* 


309192 




CQH 


»a|R2) 


!)ii2;0 


300297 




CCC 




»112?2 


3*3299 




4DB 


■(Ra)*,0-(R9l 


Xll2?4 


102031 




Bve 


AOOS 


?11224 


103431 




BK! 


,♦4 


^11230 


104430 


AOSSI 


MUT 




^11232 


000261 




SEC 




911334 


(«49239 




Bie 


»a(R2)i»(R9)« 


'1123* 


103001 




BCC 


SIC) 


^11240 


100401 


Bieii 


BHI 




911242 


104430 


HUT 




911244 


009199 




CO" 


•■<R9) 


flll24* 


333239 




CNP 


•|R2)*i0(R9|* 


9il2'0 


001401 




BEO 


.♦4 


911292 


104400 




HUT 




011294 


104f0B 




BC09E 








ICAECK ilNlBY 


BYTE 091 USING AQ 


91129* 


30040* 




BB 


IS 


9ll2»0 


000030 




.HOBD 





9112*2 


00000B 




,HORO 





111264 


000000 




.WORD 





«112«« 


000000 




.HORO 





911270 


000000 




,HORO 


■ 


911272 


000008 




,HDRO 





'11274 


010700 


ISl 


"OV 


RC,R0 


91127* 


024t«f 




CH9 


• (R0),*IM) 


911300 


010BP3 




HOV 


R0,RS 


911312 


010309 




^ov 


R3,R9 


911304 


009743 




T$T 


• <R3) 


9113"* 


010043 




NOV 


RB,«|R3| 


111310 


009213 




INC 


l«3) 


011312 


010043 




"OV 


B«,a(R9» 


911314 


010304 




"OV 


R3,R4 


111314 


019741 




TIT 


• <R|) 



i(*4)r0B000i 

I ("3)0l00IBIi (B4)tlB«|Bl, eCallll 



l(B4J?0777T7 



l(»4)|0>7777 



I'RESERyC (RACE FOR AOORCSSeS I DATA 

iccntaIns address or sourcc BaVa ieven bvtc) 

iCONTaInS address sourcc 6AfA (.000 tYTCI 
iCSNTaInS address or OtSt BaTa (EVCN BYTE} 
iCONTaInS AOORESS of OEIT BAt* (000 iVTC) 



iOONTAlNB SOUBCC OAtA 
iCaNTAld 



Ins OEIT oata 



iRBtAOSRESS Of OEIT OAT* 
iRB " » 
)R9 " » 
llUI 2 fRON RS 

|R3 ROlNTI TO AOBRCSl Or DCIt D*TA 
iOBD iVtE 
lEVtM IVTC 

(RBlAOBRESSOr SOURCE flAtA 



oiiKec 



MAent'iH* SlaOCTf?] tills fAGt 4t 



111)24 



1926 
1931 
1934 
13«B 
19*2 
19*4 
19«» 
13'B 

1994 
1996 
I960 

1962 
1964 
1966 
1972 
19^4 
1976 
1400 
14»2 
14V4 
1406 
1419 
1412 



109214 
«1I0*4 

010261 

01};94 irV001 

112714 

119439 

119499 

103401 

104400 

022719 0|0(0t 

001401 

104400 

0249*9 

193439 

193493 

022719 lllfBi 

001401 

104400 

149493 

149493 

193439 

001002 

199439 

?0i30l 

104400 



•IfBSl 



INC 

see 

HQVI 
MOVi 
"OVI 
■CI 

enp 

BCO 

WLT 

CH» 

IIIB 

Bill 

enp 

BCO 
HIT 
BICB 

b:cb 

BITS 

BSC 
H|TB 



lOSO B?tC 

I'tvcM lyrc 
iiiT eiBity 
I'lBUBee gAT«ii00Bi£ 

lOrSt OAT6lB0f»SB 

I'ctHpBi Hov 00(9 AFfeer e iif In pmv 

ttdltK DCIT B*r* 
iCMORI INCOSBtCt BllULt 

ipoimt m back to ivcn im 

lOrSt BATAflBltli 

iCiHORI INCOKKCCT BtIT OiTI irVcN IISl 





1414 


123499 








CH08 


J": 


1416 


001002 








BNt 


0] 


142B 


123499 








CM^B 


0] 


1422 


001401 








bCO 




1424 


184400 






CNfBSl 


MLT 




1426 


104000 








SCOPE 












iCHceK 


BINARY 




1430 


700402 






SOiTAI 


BR 


^: 


1432 


000000 






,«ORP 




1434 


?B0000 






OOiTAI 


,M9R0 


''5 


L1436 


?13702 


PB1004 






MOV 


?1 


L1442 


^1020> 








KOV 




Ll4«4 


009069 


011434 






CL« 


« 


Ll«'B 


?127»2 


000001 


011432 




"OV 


« 


11496 


e96269 


011432 


0114S4 


Iti 


119 




L1464 


006362 


011432 






•51. 




Ll47a 


(106362 


911432 






*SL- 




L1474 


103370 








Bce 


« 


L1476 


022769 


P»2»2$ 


!»H434 




CH0 




L1904 


991401 








B£Q 


f 


Lt>«6 


104400 








mLT 


9 


L1910 


012T62 


177777 


011432 




MOV 


n 


L1916 


046962 


011434 


"11432 




• IC 


f 


L1924 


096269 


P)lt*32 


011494 




ni^ 


fi 


11932 


001401 








BC9 



(R4» 

R0,*(R4) 



0177001, •J"4J« 

•200,0(R4|* 

••<R4|,0(R3)* 

»a|R4||0(RS)* 

1*4 

•t00i|R9l 
,*4 

■|R9) ■■l"3l 

• (114)*, •IR3)* 
•(R4)*,B(R3)* 
tl0060ti(R>) 
1*4 

••IR«J|0"<R3» 
•t|N4),0«|n9) 

• |I«4)*|0(RI)* 
BITBS 

•■(R4|,«(RS)* 



»(K4)*,B«<n3S 
CM"B3 

•(R4)*|B«(R3l 
.*4 



,*6 I'RrirRvC Two LOCITIONI 

I'RrsrRvcD roR louRec data 

« I'RCStRVLO FOR OEBTlNATION BAtA 

•*rAeioRiR2 ictT rclocation rAetoR anO ubc as an 

R2,R9 lINOrx VALUE TO ROInT TO OATJI 

00lTt|9) |R>E9ET destination OATt 

•1,S0ATA(2) iTiilS ROUTSINE RUT t 1 |1T |NT8 tVCRT 

tDtTi(2),0DATA|9l IQThIR ilT ROSITION |N THE OE|T» 

B0ATAI2I IINATIBN AOOREIS |92»9| 

I0ATA(2> 

1» 

092929|OOAT6t9i) iCHEeK RESULT 



««l,S0AT»«2) 
00ATA|9))S0ATAi2l 
90ATA(2iiODATK|9l 
.♦4 



I ERROR I INCORRECT RtSULT 



lieoRCC 0AT6*il529t 



OIOKC.C «aSIC li rAHlL* INST«yCTlON EXCR, 
DiOKeC 



XAeYll',624 3B*0CT*73 3T|}2 RACE 9B 



11534 


10*400 






11936 


006369 


011434 




119«2 


026269 


011432 


B114S4 


1199b 


001*01 






11592 


104*00 






11994 


000297 






11994 


066265 


011432 


011434 


11964 


183002 






11966 


102001 






11970 


180001 






11972 


104400 




. i' 


11974 


006362 


011432 


011434* 


11600 


166269 


011*32 


11606 


103401 






11610 


001401 






11612 


104408 






1161* 


112708 


000977 




11620 


010062 


011432 




11624 


012765 


177777 


011434 


11632 


166900 


011434 




11636 


001401 






116*0 


10**00 






116*2 


066269 


011432 


011434 


11690 


006962 


011*32 




11694 


009162 


011*32 




11660 


096269 


011432 


011494 


11666 


001*01 






ll67e 


10**00 






11672 


009162 


011432 




11676 


026269 


011432 


011434 


11704 


081401 






11706 


104408 






1171B 


026208 


011432 




11714 


081992 






11716 


18*808 







A066I 



BUill 



MLT 
>SL 
CMR 
BEfi 

HLT 

cce 

APO 

BCe 
Bve 

BRU 

MLT 

ASL 
SUR 
BCS 
BEO 
HLT 

MOVB 

MOV 

HCV 

SUB 

BEO 

HLT 

A09 

A$L 

COM 

BIT 

BCO 

HLT- 

COM 

CMR 

BEO 

HLT 

CH» 

BNE 

SCORE 



lERRORI BIT iNtT rAluEB 
0DATAI9) tODATAtl28292 
S0ATA(2|i0OAtAiS) 
1*4 



lERRORI CMR INST fAILCS 



30ATA(S)(00AtA|9) 

AQD6 

A0D6 

t*4 



IOATi(2) lSeATt*92i24 

|DATA|2>iOOAfAtS) 

IUB6 ' 

.♦4 



■977iR0 
R0,SDATA(2I 
*»1,BD*TA(9) 
OOATA(9)iR0 

'** 

SDATt(2)iODirAi9) 

SOATAtn 

S0ATA(2> 

8DATA(2)»0DATAt9| 
.♦4 

S0ATA(2| 

S0ATA(2I«00ATA(9) 
1*4 

90ATA(2),R8 
11 



|Re«i77777 IHOVB M CXfENOl SIBNi 



ICflEBR ItNART BYTE 0»S USinq AB0»ES1 H8DE 6 

INOTEI SOAtABtDi ANO DDATAB{4l REFERENCE EyEN ByTE Or SOURCE I BEST DATA 
tAilO SBATABISti ANO OOATABISl REfERENCE ODD BYTE Of SOURCE I OEST BaTa 



!I1172B 


013702 


881804 




MOV 


UllTJ* 


110204 






«0¥ 


011724 


010409 






"OV 


J1173B 


081209 






INC 


II117S2 


01B3B9 






MOV 


PH734 


888261 






BEC 


R117J6 


812712 


129292 


012862 


MOV 


011744 


1127BJ 


177129 


012862 


"OVt 


fll7»2 


016264 


817B62 


012864 


MOV 


R1176B 


8927B4 


129129 


811864 


BIS 


I11768 


ii«a*s 


811862 


8lli«2 


l|Tt 



lOET INDEX VALUE 

iRi roR SOURCE EVEN IVTE INOES; "4 rOR 
lOEST ODD BVTEi R9 fOR SOURCE IVEN 
i'AAQ R9 roR DEIt OBO IVtE 



ISOURCC BAfA I iltBSt 



••RACTCRiRS 
R2iR4 
R4,R3 
R9 

R9,R9 

iser eiRRT 

«129292|S0ATlBl2t 
•177128. S0ATABI3I 

BDATAB(lt.0pATlBi4l . . 

•t29129t06At.lB|4) IDEST OAfA • if^f 

tOATAKIIfttlAriBlIt 



oiiKec 



i^iS'Ttiilt* SlaSCTvTS lllll 'tSC It 



811TT6 

H2ttt 
UltllZ 
ll>(22 

II12C32 

die** 

PlZI«2 



nil"! 

^11106 
«1»112 



ll«4(f 

14*214 
1IS4I1 
tf44C| 
1213*4 
Ill4rt 
1I44II 

14*3*9 
12*2*9 

tt\m 

1144(1 

19*9*4 
>fi4fl 
1I44II 
ll4t«| 

0CI4(t 

ettt't 
attett 



9ttttt 

aiiTil 
?24i«a 

310002 
3242*2 
31IB12 
310203 

R24e*3 

ni(0l3 



■Iflll 



0121*2 llli*4 



01»*Z V12M4 



012lt2 lltl«« 
•lll*> 



V1M*4 fttlK 



ICO 

HLT 

iiei 

■ CI 

HUT 

cnn 

ICS 

HUT 

iiei 

ICS 

HIT 

iJTl 
■El 

HLT 
JCOPt 



iQtfiliiitSeiTlii*! 

' itlRBK HOVillSillTrilC 00 AOt ItrcOT 16' 

lOiTtBID.OOiTtlMt 

,M 

ID*T*l|9).0D*TlBi9| 
•OtTillDiOOiniill 

DOATAOID.OOitTlIM) 



■R ui» iifirRvt TWO wenBi 

iDiTiii .hoho V I'RciCNvto fon towt DttJ; 

QDiTUI ,mS i jSZSSRVCC fOS SeiT Sifi 

icaCCK lINtlY UOKO ore U9|Ne iBdmcii mooc t 
iNliiODRcti or souKce oat«, tN6 toeffcss or otsf oaTa 



iilNri 

OBINTI 



Ulll 



^1>11« 0102*1 

!>1?178 7iny7 IIMPI 17»74| 

'l?l?* 0lTrTr 17Ty34 17T734 

?1?134 lfS001 

<l213ft 190401 

•lJl«9 1S440I "OVTl 

^l«l«2 00»3TT 1TT722 

»121«* 112801 

<121'0 311401 

912192 ll44lf 

!'12194 32f777 1777B* 1777B* 

•l?l*2 1IS402 

'>i71«4 1B2401 



iHono 


1 


',HONO 


I 


,HORO 




.WORD 


B 


MOV 


PC|R0 


CH* 


•(AI)i*("BI 


KOV 


■ B,Rt 


CM^ 


•(R2)i«(B2> 


KOV 


BB,(K2I 


MOV 


MZ.R3 


eMf 


•|R0)i*("3l 


MOV 


KB, (IS) 


sec 


fl000BB,»S8|».'7 


««0V 


HOV 


•SB|N7|BDBlNT 


Rce 


MOVT 


• HI 




HUT 






•OBi'iy 


Bve 




ICO 


,♦4 


HUT 




Ch» 


•SBlNTiBOilMV 


BCI 




BVI 


CHP7 



leoNTAlNi tooBCst or leuiee &*t* 

lesNftiNi iDBBCii sr oiif e*ti 

(CBNTtiNB SOUNCC Dltl 

iCeNTtlNS DCIT OiTt 



lOCiT CATA « IBIBBt 



ICB2)»lBB8B8|(«3)aiBIBII 



OIOKCC 



^121»» 180431 

ntfe 184400 



ll»l?2 
912208 
)'12202 
?'12284 
H12204 

mzu 

«12212 
!(1221» 
JI12224 
>1222* 
Pl22S8 
^12232 
112294 

»1223» 
•l22«4 
^1224* 

Sl22f0 
«1229» 
«122*0 

>122»2 
ei227g 
J12272 
R12274 



«1227* 
Jl23f0 
?12304 
^1230* 
912310 
»12312 
112314 
I>l231t 
«12320 
«12322 
»12324 
P12330 
912134 
I1234B 



1»T777 
183003 
102002 
301401 
180401 
104400 

00*277 
B»T777 
103003 
102002 
001481 
180801 
1B4480 



001401 
104400 



100401 
104400 



001401 
104400 
1040(0 



009000 

0090*7 BBBB72 

0187(7 

128707 

030707 

0*0007 

101707 

00*907 

021007 

131007 

0*1707 00BBBB 
823707 BB1BB4 
139787 801004 



iNiT"UCTjON exeR, 


M»eYll',*24 3B«0CT«»S 










.♦4 






CM 71 


HUT 






177*71 




SUB 


•SBlN7|B0IINt 








ace 


SUB7 








Bve 


IUB7 








BCQ- 


SUB7 








BHI 








Buirt 


HUT 




177»9| 


277*44 






• $Bp7 


17T#«4 




too 


BSB|N7iaOBtN¥ 






• ^CC 


AD07 








sye 


A007 








BCQ 


AD07 








Bru 








Aosri 


HUT 




177114 


ir»»« 




B|C 


»3B|N7«B0B|N9 








BCB 


■ ** 








HUT 




II'TIII 


177*12 




B{i ' 


•IB|N7|BD0|Ny 








BH! 










HUT 




ir»»Bf 


IZ'TBBI 




CMP 


BSBl«l7|BD«tN9 








BCQ 










HUT 










SCORE 





9lif2 ^ACC 91 



|'(RI>(I4BI00 



IIOHI HI9CIUU*«IE0UI 8PCR4TI0'* !nv0UVIN8 ThE RC 
INOTEI NONE Of THESE 0REB*T|8NB SHOULD ArrCCT THE BC 



BBi248 



CUR 


R8 




CUR 


13 




MOV 


RC.RC 




CMRB 


RC.RC 




BIT 


RC.RC 




ADO 


RBiRC 




T$TB 


RC 




ADC 


RC 




CHR 


IfBJ.RC 




BITB 


|R0iiRe 




AOO 


(0iRC 




CH» 


R0RACTOR 


RC 


BITB 


MrACTOR 


RC 


NOR 







9l23«2 1*97(7 BB1BB4 

11234* B»S707 811004 

912392 000240 

112294 824*07 



iCOOe «N0 TO RETURN ON TMc roUOU|N6 |N|T IIP THE (OOC II RCLOOaTCO) 
BUB Rfr ACTOR. pe ijONPI to UNRCWOeircO BObC 
AOB BBPACTORtPe iRCTURNI 
NOR 

OMR •(IRIfRC 
■If! tBRIA.RC 



oiiKee 













I0«eet 






















ll4iBI 






01(702 








B00I12 




Bl»T»7 






(110240 





tsl 







•Ut 




• le 






,*4 







score 




NOV 


»C,"2 


AOS 


ltI.R2 


MOV 


•RCLOC 


HOP 





iCe RCLOCaTC PNOCRtM CODE 
l>BOCRiH RETURNS HtnZ*7 
llllllllllllll LAST 400RCSS OT CflOC TO BC nELOCATEO lltlllllUI 



)llt416 


ai07K0 






MOV 


»1»4?0 


?0J7«0 






TIT 


«17422 


011037 


001010 




MOV 


^i?4?4 


310700 






MOV 




162700 


012430 




SUB 




010037 


0010V4 




MOV 




P10701 






MOV 








ICAECK 


BINARY 


»1?4«2 


70040» 






BR 




000000 




SBTNI7I 


,H0RO 


JI12446 


000000 






,HDRO 


n»490 


000000 






'.WORD 


l!l»452 


000000 






iHORO 


*lt494 


000000 




0ITNI7I 


.UBRO 


Sl»45» 


000000 






,HOIIO 


^i;4»0 


?10700 




•1N«7| 


MQV 


jii»4sa 


"a40«0 








J'124»4 


0100*0 


177778 




nci 


•l»47B 


3100tf 


17T77* 




MOV 


H«4r« 


9t92ia 


177774 




INC 



12122222222222 r|RST 400"CSi 
RC,R0 
• |R0) 

R0,»(FRSTtO 

RC,R0 
<iiR0 

R0,0(rACTO" 

RC.Rl 
TTE 0R$ USfC 
BINB7 







•|R|>i«("fl 
R0i*t|"ll 
R0,»4(RB) 

»4|M| 



To At RtuecATCO 222222222 
jGrT Rfi 

iRf CONtAINS THE A00RC9S OR RCL2 

isive 

(GET CURRENT PC 
iSUBTRicT REUOCATIOM r»cTa» 
ilivr RELOCiTlON r*cTOR ■ 
iSET NEW SCORE RTR 
A80»E5S MODE 7 

I'ReirRVE SRACC roR tOORESSeS l O'Tl 

icontaIns address or source even byte 
i'contaIns address or source eoe bytc 

iCBNTaInS address Ot OEST EVEN BYTE 

iCbntaIns address or oest eos bytc 

•CONTAINS SOURCE OAtA 
ieONTAlNS OCST DATA 



iR0 ■ 100RCS9 er otsr oaTa 

iLOtn AOORCt or DC9T CVCw RYtC DATA 
iltkt AOORCtI or OEST 006 «YfC OATA 



OiOKCaC RaSJC tl rAMlUY JN»T»UCT10N tXER, 
OiaKCC 



MACYll'.ta* 30.OCT«73 21 1 22 'aCE 5« 



)ll?9«0 


'097«0 




TST 


• (R0) 


*17902 


:^100«0 


177770 


MQV 


R0i»10CR0> 


7129B4 


710040 


177772 


MQV 


•0,««(R0l 


'12912 


0092*0 


177772 


INC 


>6(R0| 


■•12916 


009002 




CUR 


R2 


)ll?920 


012709 


000002 


MOV 


<2,RS 


fl2924 


012704 


177774 


"OV 


•■4, "4 


«12530 


011709 


177771 


MOV 


••2|R5 



lRf«AOORESS or SOURCE DATA 

ILOAO ADDRESS Or SOURCE EVEN BYTE OAT* 

ILBAO ADDRESS Or SOURCE ODD SYtC DATA 

■SET INDEX REGISTERS 

lt9BlNR7(2ll*SBtNB7(3) RErr^rNEC EVEN 1 
j060 BYtE SOURCE OAtAi VOBI 1*714) |R0B|NB7(9) 
I'RErERENCC OEST CVCNt 000 BY^C OATA 



^12934 
?12936 
Sl2J«0 
Sl0S«4 
»12946 
»1?990 
»12992 

)!iI99« 
»12»»2 
»12>70 
112972 

!ll2974 
!il2*B2 
^12606 
9112610 

!I12612 
^1>61« 
!'126Z2 
<12«30 
S124S2 

P12034 
»12|«2 
Sl2»M 



009020 

?<09010 
3137*6 
061602 
761603 
061604 
062609 

112773 
1J2772 
001401 
104400 

197374 
109274 
,001401 
104400 

109379 
009274 
1273>9 
001401 
104401 

14»37J 
Bfl401 
104400 



001004 



177777 
000377 



012444 
012444 



012444 012494 
0l2«94 



012494 
012494 

012444 P1Z494 



1112444 011494 



CLR 
CLR 
MOV 
ADD 
ADO 
ADO 
ADO 

Mova 

BITB 

BED 

HLT 

P|SB 
INCB 
BED 
HLT 

DECS 

INC 

CHR8 

0EO 

HUT 

aicB 

0ES 

HUT 



|R0i* I'RREStf SOURCE OATA 

tR0) iRRESEt DEST DATA 

••rACTORialSR) iGET RELOCATION RACtOR 

(SR|,R2 lANO AOO TO INDEX VALUES 

ISRJ.RS 

(SR),R4 

{SRJ*,R9 

••1.»SB|NB7|5» ISRC OltA • 177400 

■377,0SBlNB7|2i iCDCCK tHAT EyEN BYtE HAS NOT ArreCTCO 

,*4 iBV MOVB INSTRUCTION 



■ 9B|<UB7|3)i0eBlNR7l4) 

•0BINB7(4] iCUECK tHAT BIS SET ALL BITS 



»0BnB7(9) iDESt OATA ■ 177400 

• DBI>JB7(4) iOEST data ■ 177401 

*SS|VB7(3)|RPBlN»7(9> 
.*4 



•SB|NB7(3)i0OBlNi7l9l 



!>126«* 109073 012444 



*12692 157473 012494 012444 

»126*0 106174 012494 

fl2*64 109372 

Jtl26*6 01*772 177400 "12444 

012*74 0B(4S1 

»1(*7« 104400 

912700 0aa372 012444 

!ll?7B4 11277J 000200 012494 

»12712 147972 012494 012444 



CURB *|B|NB7(3| iSRC O^TA ■ 0B000B 

iTAli ROUTINE SETS AUL BITS ]N THE SnyRCC ODD BYtC BY ItliNG A BP rRON 
iTSt OEST EVEN BYTE INTO T"! SOURCE 008 BtTt 
01971 ailB •OB|*'B7|4),0BBlNA7l3) 
•D8IKB7J4J 
BIS7 

•1774aa|RBa|NBt(i| ichcck MESULT 

• •4 



B|e7l 



R0U8 

ace 

CMR 

aco 

HUT 

BHAB 

HO.VB 

aiea 



0Sa|NB7(2) iSRC Dlt* * a80377 

•20e,»oaiNa7t9| loeit oat* • loaaaa 

•OB|Na7|9i,0fafNiy|3) 



BiiKee 

titnt iiiTTi 
iitrsz 

1)11734 114411 



iif740 tiviz «tttn 

<lf7«t 011401 

|llI79B iifiei 

II1I7S2 009723 

Rlt794 010311 

llI79» 009219 

I'l27«0 01)737 01S}«| 000004 

I>l27t» P63737 001004 000004 

^12774 013737 00I004 010010 



I<13012 
913004 
«13006 
fl3010 
!ll3012 
^13014 
llS01« 
113020 
^13022 

11302* 
^13030 

ri3e32 

{13034 
!ll303t 
>l30«0 
!>130«2 
013044 
^l304» 
P13090 
!'1S092 
?1S094 
013090 
Il30»0 
9l30»2 

.?i3e»4 

>13046 

?130T0 
>130T4 
^1307» 

?lSie2 
«1S104 



000277 
160212 
104400 
000222 
104400 
00«343 
104400 
10»91Z 
104400 
170412 
104400 
041232 
104400 
1*4202 
104400 
159272 
104400 
109532 
104400 
1*3302 
104400 
009733 
104400 
10*533 
104400 
170493 
104400 

137702 
104400 
109477 
104400 
00040* 



177779 
177773 



«1310« -^iZrib 00000Z l%\ 
«13112 njl7t* 000017 000002 
000002 



0ce 

TIT 
ICS 

HtT 

ice0C 

MOV 

MOV 

tin 

,W0RO 
TIT 

MOV 

iNe 

MOV 

400 

MOV 

ICS 
SUI 

HUT 
AOS 
HUT 

tiu 

HUT 

Mr#o 

HUT 

cu«r 

HUT 

lie 

HUT 

9U0 

HUT 

BISB 

HUT 

40CB 

HUT 

SUB 

HUT 

TIT 

HUT 

«r0D 

HLT 

CU"0 

HUT 

BITB 

HUT 

«IC6B 

HUT 

B0 

too 

BII 

"Tl 



Iter 

0IB|NB7|t| 



• l.BI 

>** 
B 

(R3)* 
KS,(K3| 

(03) (AND HlKC 000 

*ll.**CM"VCe lICT ODD ADOilEIS I RCtCNVCB iNltRUCTleif 
•(f«eTONi0«CBBVC( 

0fEf«*vcei«0Nrivce rro rnup to ti icloh 



I'UOAO WITH 000 I 

iBricBVc iPtec roB « hobs 

(WfUt: eONTlIN *N OOO AOOBCII 

iifcp 03 TO boint To hobo liove 



B2.IB2I 
B2,|B2)* 
■ (021 
(«H 
(Rl) 

(BI)*iBI 

•(B2),R2 

»*(B2)|R2 

0(B2)» 

• (B3)*ilt> 

•(03)* 

»(B3)* 

••|B3| 

•i*liR2 

IS 

•2i(IB) 
•17|I(SB) 



INBTEI HAV BC RClClVED 



lASjUlt BCTUBN Bt - 

I'tCT CONOITION cooes 04 BCfuO" 



ozQKe.e itsie (t rJiHiuv instkuctiox txen, 

OiOKCC 



MAeyil',*24 )0*oeT«7S 2{|t2 '*BC 9i 



913122 
013126 
?13134 
?13142 



*13144 
•l3l«4 
•13192 
J'IS194 
»l3i9* 
fl3l«0 

n3i»2 

«131*4 
)il31»i 
?lS17B 
013172 
813174 

813176 
813200 
813202 
813204 
913206 
813210 
813212 
813214 
813220 
813222 
813224 
81322* 
813230 
113232 
813234 
81323* 
013240 
813242 
013244 

813246 
813290 
819292 
913294 
81929* 
Il32*0 
8l32*2 
8l32*4 
8132** 
813270 
813272 
813274 



012706 
?1J737 
012737 
104000 



010700 
062700 
300277 
700110 
000402 
000290 
000779 

103003 
102002 
001001 

100001 
104400 

009002 
010799 
000401 
001000 
009723 
010313 
010300 
061713 
010300 
000133 
008402 
009102 
000775 
009202 
001003 
009710 
020009 
001401 
104400 

009002 
010704 
010400 
0004*2 
009102 
000403 
022414 
009724 
000144 
009202 
001003 
022011 



000900 
00000* 
010013 



000013 



000004 

0fBaii 



MOV 
MOV 
MOV 

SCOBE 



«$TK0T«.lB IBEIET |T4Ck BTB 

■CBRVCC*2.*fEnRVEC 

0BESVEe*2i»0BEivee 



IChCCK JMB INSTRUCT30N8 



JH#1I 



MOV 


BC.Rf 


too 


*12i*l 


*' see 




, JMB 


(RB) 


bb 


,♦6 


CUN 




SB 


,.4- 


Bce 


JHBl 


Bve 


JMBI 


BNE 


JHBI 


08U 


1*4 


HUT 





000022 



JH03I 

til 
III 



CUB 
MOV 
0B 

,W0B0 
TST 
MOV 
MOV 

too 

MOV 

JMB 
0B 

COM 

BB 

INC 

ONE 

TST 

CMB 

BEO 

HUT 

CUR 

MOV 

"OV 

BB . 

COM 

BR 

CHB 

TIT 

JMB 

IW 

BNC 

CHB 



B2 

BC.RS 


(R3>» 

R3,(B3J 

II9|RB 

I22|{R9| 

B3,B0 

•|R3)* 

!*• 
B2 

l'* 
B2 

JMB3 
(R0»* 
R0|R9 
.♦4 



R2 

BC|R4 

R4|R0 

K 

B2 

21 

|B4}*,tR4|* 

(R4)« 

■ IR4I 

R2 

J»B4 

|RB)*,|||f}* 
mm.mt 



lICT AOORESS rON JHB INIt 

iSET ce's 



IJMB tN|T JUMBI HEBE 



I ERROR 1 INCORRECT CC'I t*Un JMB 
llET tNOICATQR 

iREIERVE WORO BOR JHB AOOREII 
lOONTAlNl AOORESS ^OR JNB iNlT 

i(R9) Tl JHB 400REII 

lJUMB To 4D0REIS CONTAINED llil Ns 

iCBMBuEnENT INOieAfOR 

iCQECK iNOletTBR 

ICOEBK AUrS-tNC RI 



iSrT INOICtTOR 

iirr U» JMB BE! I ITER 

IIIT UR CHECK REOIItER 

feBHBUENENT INBieAtOd 



I'RlvjNB AOBRESS 
fUlE R) At AODREIt 

hntn INOICATBN 



BiiKe.e i4iie ti riHav iNiT«yeTiQit tm, 
BiiKee 



^13314 
{llS}16 

113)76 
?1333B 
113332 
113334 
!ll3334 
9ll33«e 
*133*2 
)(133«4 
JilS3«S 

?ll33»B 
)'l3352 
*lS3»4 
S13356 
JlS3*2 
«133»4 
11S9M 

113376 
»l34l«4 
II13406 
JI134H 
''13412 
«1S416 
1lS4!B 
5H34?2 
?1S4»4 
«l3426 



'»l343a 
)ll3434 
^13448 
*1S4«2 
•l34«4 
»1S44» 
!ltS49| 

>'iS4»a 

?l34!>4 
<ll346( 

1!lS4»a 
'lS464 



011401 






JHP4 1 


■eg 




ll44tlf 






HLT 




31172] 








HOV 


RCiflS 


(BI401. 






til 


BR 


>** 








,UORO 


B 










TIT 


(R3)* 


010313 








MOV 


R3| (R3) 


061723 








too 


fl6|(R3|* 


010300 








MOV 


R3|RB 


000432 








BR 


31 


009102 






ill 


COM 


R2 


000401 








fR 


41 


0001^3 






31} 


JHR 


•■(R3i 


009202 






«li 


INC . 


R2 


0II003 








BNr 


JNR9 


009T4f 








T9T 


■ CRB) 


<920003 








CHR 


R0,R3 


001401 








BEO ' 


,*4 


104400 








HtT 




000402 








BR 


21 


009102 






111 


COM 


R2 


000402 








BR 


3S 


010167 


17777B 




2t| 


JMR 


It 


019202 






3tl 


iNC 


R2 


0fl4ri 








BEO 


,** 


104400 








WLT 




012767 


0134B6 


000021 




MOV 


•l>i?l 


■'6S767 


0B1006 


BB0B12 




too 


tfrteTORiT* 


000402 








BR 


21 


009102 






Iti 


COH 


R2 


000403 






2Sl 


BR 


3» 


000177 


0I0BBI 




jnr . 


071 


000000 






Tlj 


,H9R0 





3B9202 






3si 


!NC 


•2 


001401 








BEO 


.♦« 


1044 01 






JM*7| 


►-LT 




104200 








SCORE 





^137^9 

i»127.-'2 
(■60502 

?ea277 

00P242 
704912 
t»097a2 
0BI017 
f23705 
«Biel4 
000414 



001104 
013466 



001004 



ICHECK JSR INSTRUCTIONS 
JIRTITI "OV ••rtCTORiR' 



isi 



2Si 



MQV 

too 

see 

CLV 

JSR 

TST 

RNC 

CMR 

0NC 

RR 

RTS 



•31, "2 
R9,R2 



"9i(R2J 
R2 

JSRI 

••rteTONfRs 

JIRI 

jSRlt 
R> 



iNtlCRVE WORO POR JH» lOORISI 
iCONTAlNl JWf tOORCSS 



I'lBtO eHtCK RC8IITCR 



iJOHR To 21 VI t II Aleve 
iCACeK tXOiCtTBR 



I'CMieK tuTo«ece rs 



iCOHRLfMtNT JNDlCtTOR 



I'SfT U» JHR tooRfSS 
I'tflO RtlOCtTIOM fACTON 
|G8 TO JHP •71 INIT 
iCBH'LrHENT INOietTOR 
I'OO TO CMECK ROUTINE 
IJMR TO It ttOVE Vii 71 
iCBNTtlNl JHR tODMCII 
id^ECK INOICATOR 



ICPT RELOCtTION PtetoR 

j'reRM «tST iORS 

IteO RELOCATION PtetOR 
!>»£!£* CC»S 

|60 TO 3» V|i Ra 
ICAECK IMQICtTQR 
I'RI 9HOULO«0 

iCaeCK THAT RTS R9 RCItoRtO HI 

(EXIT To SCOPE 

IRCTIIRN rnOK SUBRCUttNC 



OlOKC.C ^*SIC tl PidtLT INSTRUCTION EXER, 
OlOKCC 



*<ACYli',624 30*OCT«7S 2{i;2 PtCE SB 



^l34ti 
•1S4Tb 
»l3472 
13474 
13474 
13900 
13984 
139P6 
ISJIB 
13912 

13914 
135?0 
13922 
13926 
1393B 
1S93J 
139J6 
1S9«8 
139*2 
1S9<4 
13S44 
IS990 
13992 
13994 
13994 
1396B 
13964 
13966 
1397B 
13972 
13974 
13974 
13600 

13602 
13606 
13610 
13612 
13614 
13616 
13620 
13422 
13424 
13626 
13630 
13632 
13434 
13434 
1S4«0 
134M 
13444 
13490 



103011 
102410 
00i0P7 

I00e:i6 

009002 

(^12704 013490 

1^61604 

^20409 

?Bi769 

104400 

("13704 001004 
^09000 

012709 013942 

060405 

010532 

31271» 013940 

IT40415 

<'00401 

000e!'0 

304435 
009200 
00i0l3 
000413 
009100 

312703 013944 

061603 

r!a403 

001033 

i'09722 

020209 

001766 

104400 

013704 00100« 

010409 

010703 

P00401 

000409 

022323 

000277 

004443 

104400 

BBI414 

103012 

102011 

001010 

100007 

012701 013424 
06l40a 
021204 
00I00I 



3SI 



4SkU 
JSRIAI 



ISi 
3S( 



4Si 
511 



JSR3I 
. JSRSII 



III 



SSI 

'II 



ece 

f»VS 
BNE 
RPL 

Cl,R 
MOV 

too 

CHP 

"to 

HUT 

MOV 

CUR 
"OV 

too 

MOV 

"OV 

too 

BR 

,WORD 

JSR 

INC 

BNE 

BR 

CO" 

RTS 

HOV 

too 

CMP 

BNE 
TST 
CMR 
BEO 
MUT 

MOV 
MOV 

«ov 

IR 

BR 
CHP 

see 
JIR 
"UT 
BR 

Bce 

sve 

•NE 
•PL 

MOV 

ADD 

CMP 

INC 



jSRi 
JSRl 
JSRl 
jSRl 
R2 

•tS,R4 
tlP)iR« . 
R4,«S 
21 

PtrtCTOR»R« 
R0 

(lt,R5 

R4,RB 

R9,R2 

*5|,(R9| 

R4,(R9| 

2t 



R4,0(lt9)« 
RB 

JSR3 
jSR3t 
RB 
4 

•3S,«3 

(SPiiRS 

R4,R3 

JSR3 

(R2)* 

R2,R9 

4t 

• •PACTORifl' 

»4,R9 

PC,R3 

II 

41 

(R||*,|R3}» 

R«i*IRII 

JSR4I 

JSR4 

JSR4 

JSR4 

JSR4 

*3t|Ra 

«5P),Rt 

R?iR* 

JIR« 



ICUECK TMAT jSR 010 NOT 

itPrtcT cc»i 

iCLCiR INOICtTOR 

(GET UNREUOCtTEO RCtURN tOORESl 

IA0O RELOCATION PACTOR (0U6 RBI 

iCWECK fMAT OUD R9 WAt PLACCb ON THE 

iSfACK'ii tUAT NEW RS CONTAlNa RETURN 06 

ICRRCRI ABOVE 

l*SrT REUOCATION PACTOR 
iSET INOICATOR 

I'SET UP JSR OePERREO AONi 



I(»9mBE!T AORI 

iREttRVE WORD PQR tOORESS 

iCCNTilNS OEIT AORI POR JSR 

I JSR TO 91 VIA IS ikieve 

iCfiCCK iNOICATOR 



iCOMPUtMENT INDICATOR 
■RETURN PROH SUBROUTINE 
iGET UNREUOCATED RETURN iOORtSI 
lAftO REUOCATION PACtOR (OUB Ml 



iCCCCK AUTD.INB RS 
iCO TO RTS 
rCRROR ABOVE 



leo TO 21 



iOET UNRCUSCATED RETURN lOBREtl 
IAOO REUOCATION PABtOR (OUB R«l 
iCACeK TNAT eAiGuitrco RcrORN 
iPB • NCN R4 



oiOKce mie ti rAMiiv ifiTKtfCTioi tun, 
eiiKce 



I13II4 III2I4 



UTI 
JIN4I HIT 



P"lS»T4 
(Il37i| 
!ll3rB4 



n'Tl4 

«1ST32 

?i3r«B 
«i3r«2 

PlS7«4 

«i3r9e 

•lS7»4 
»1S7»» 
Jl37»B 
Sl37»I 
*1S7»4 
)"1S7»4 
^1377| 
!fl3772 

it4e»4 



"1*913 
''1«038 

^14094 



eiirii 

M4TI7 17T7TI 
lll4rr 

114410 
022011 
•I2I0U 
001401 
104400 
100270 
000207 
104000 



PIJ7S7 01S740 
043737 001004 
000241 

«1S?3? i7T77# 

009000 

000004 

00040] 

104100 

10137* 

000012 

104300 

1030(4 

i0}e>] 

001002 
00*700 
001401 
104400 

P12737 000022 
009037 010022 
104000 



01J746 000011 

011737 014040 

043737 001B04 
000212 

i'is7S7 xjrm 

00024$ 
104000 
001439 
104400 
1BI027 
10«10f 
111900 
104000 



p««a2« 

B(BI2S 



99HU 



JIII4II 
III 



III 



000021 



000031 
000030 



0iMsa 



00 

m 

MOV 

Jl« 

«M| 

HLT 
CH^ 
. CMP 
HQ 
WLT 
H» 
• TS 

JIII44I tCOPl 

MOy 
ADO 

•ce 

t\.n 

JOT 

m 

"01.B 

0ve 
»n 

4SLB 

0ce 
0ve 
SNr 

▼IT 

0CO 
HLT 

MOV 

CU» , 
ICOPE 



II 
3S 

ecu* 
^c.it 

JMIl 

(R0)*,(K0)* 



iCmtK tMiT ItTUKN iOORCII 11 BN TMC 

iitiieK 
Iter N 



(AND NOuB/tSLBf 
t{STli«0laTytC 

•ffteTORi0i|eTVce 



lOfll 



lOftll 



lOftll 



•f0Sw,00ioTveei3 

HI 

!CT1* 
00 
• •I 

00 

lOTll 
tOTl0 
tOTlB 
00 

.♦« 



lioo RCLOCitioN rteicK 

Iter CARItY 
l00tlCT 00 



IROTiTt •! 
iUNTiL V ICTI (K0y||0) 

llAl^f IHOUID ICT atMV 



IRI IMSULO 10 



lIMBBi »OL/*Sl. filuEO to ICt IC'I PHnKf 

■]eTvce*Zi«0lofvrc ikcstokc idt T040 



ICACCK (XT TRAP leOUCNCC 

"OV 00C«TvtCi»l$H iSiyf SCO0t ft" 

"OV iEMTl.HtMTvtC lirr t«T T0*» VECTO0 

400 ••r*;TOR,00t»»TVCt 1*00 «CLOC*tIOM utTcn 

0tw isrT V 

HOV 0009U,00CHTveC42 |0CTt|N CUIRCNV 0IU ON T*«P 



CHtll 



tHT 
ICO 
HUT 

0ve 

C0M8 
4DCB 
00*8 



CHTlC 

tMTlB 
00 
00 
01 



|T»*0 To C'Tl 



IC? TO IHTIC 

iCMP0t iNCOKHtCT ec'l ««l It* ON. BCTUW 



|/V» IftOULO'VC SIT ON IHt fBi0 
lR0f000377|CCII>10ll 

I00f000000icefii0i0i 
iR000a0t0Bicefs«iiiB 



OienCC **9iq U FiHiL* iN«T"UCT|0'« IXIR, 
OIOKCC 



><AeVli',424 S|a9CTa7S liftS ^ASE 41 



»1409» 

7i40»e 

^140*2 
«1406« 
Sl40»6 

!i407a 

814072 

n40T« 

?1407» 
H4100 
*141P!2 

•141»4 

J'l«104 
?1411B 

?14112 
?14114 
SI14116 
•14120 
•14122 
^14124 
>141?6 
?14130 

nn32 

»1«134 
i»l413* 

?in«i 
si«i«a 

!<14144 
«1<1«4 
*1«192 
H«l94 



JH41»0 
?l*l»4 
>1417« 
*l42fi2 
?142B4 

»i42ia 
»t4ai4 
>i«ai4 

»1*220 
714212 
>142a4 
>'142»4 

^i«a30 
n*a3a 
>i«a34 
n«as4 
n«a«B 
Pi4a44 
Pi4a4| 

Ill4tff 



101029 
100022 
300297 
109400 
102017 
100014 
9992*2 
700241 
1093II 
101012 
100411 
700242 
109200 
1030K4 
102009 
100004 
000242 
104200 
102774 
000401 
104400 
300002 
109900 
10S00J 
001002 
(109700 
301401 
104401 
911437 
009037 
104000 



K00004 
P13737 
0U737 
043737 
000270 
01J737 
0B0241 
11070I 
010244 
104400 
103401 
010004 
0B1401 
7B0004 
000412 

lB»4ai 

000004 

ri270f 

120014 
011411 
Pill0« 



000091 
000033 



000034 
014294 
■B1BB4 





0ve 


EMTIB 






EMTlB 




cce 






MCCB 


ne 




Bye 


EHTlB 




• K 


EHTIB 




CUV 






ste 






DCCB 


nt 




Bve 


EMTlB 




0M| 


EMTll 




CUV 






INCB 


00 




Bce 


tMTlB 




BVC 


. EMTIB 




B*L 


EHT10 




CUV 






AS0B 


00 




BVS 


.•2 




00 


'** 


ENriii 


HUT 
»T| 




CHfiei 


Aoea 


00 




BCC 


EMTIO 




BNC 


EMTIO 




TIT 


00 




ICO 




CHTlQl 


HUT 






MOV 


«S0»* 




CU" 


00EMTI 




SCORE 





i00i00Ba0i,ce«iiiiiB 



ICLEAB li( 

I'ANO ICt (C 

lR0i000i77|Ce<l*BI{t 



ICLE4R 'VI 

tR0»000e0iiceis«iBt& 



I'luirt R0 UNTIL «v( eUARi 



I'ERRORI 

I'EVIT WITH RRllBfSy? 
IR0B0I00BI 



IREITOBC leORC RTR 



000021 
000194 
BIBI94 



i7777« MMI0 



tCACON T0A» INITRUCTION TRAR SEQUENCE 

MUTalOT iRtOCrlNE HUT 

MOV ••TRARVEC,R0|OTVCC IIET JOT 

•TRkRlitRTRARVtC 
•fPAeTORiMtHAiVrC 

l«T 

MRSU,0BTNtme*t 



tli 



tIfiM 



ACQ 
SEN 

MOV 

tEC 

"OVI 

IE( 

TRAR 

BCI 

«UT 

BEO 

HUT 

BR 

BMI 

HUT 

ADO 

OMR! 

BEO 

"UT 



IHUti tlAP VEerOR 
IIET TRAR VECTOR 

lADo ReuecittON rteroR 



RCiRB 



,** 

TNARie 
.♦4 

04, R0 
Rl.lMl 



I BETA IN eUBRCNf *BU ON tB«P 
IIET C4NRV 



IHT I BIT 
I'fRAR Tfl tRARl 



iN lit oof ItT ON fRCR 



ieoteK ION ivTC or rctunn fc on 

lltACK 



DiiKe.e <»asic u riHiuv initrvctioi tun, Pketii\ti* 
etiKec 





12464« 








032*26 
















(II13T3T 


000020 


000134 




•12TJT 


000300 


i|003» 




•12^37 


010122 


IIMII 




«(9(3r 


000(22 




ll«3>6 


114001 








104400 






!»1<J1B 


?10702 






""1*312 


fi627i(2 


000012 






Hi2T0T 


001132 




!ll*3?2 


000241 






fl<3?4 








^1«3?4 




164446 




!»l<332 


20106) 






'<l«334 


312737 


000002 


010106 


!ll«S42 


?i27Be 


t*00003 




*1<3«6 








>"1«390 


'09737 


177772 




11«J94 








'*143'6 


^00261 






•i«3«e 


105737 


177777 




yi4364 


009600 








009037 


17770* 




J'l«5^2 


004330 








U10027 






♦l4JT| 


300010 






?i44ee 


300261 


177J7Z 




1l44?2 


709737 




!)144?6 


1034113 






>1«418 


197767 


000200 


177761 


'«l«41ft 


'12737 


. P000f 2 


000012 


»1«424 


?090P2 






«14476 


!»0e2»i 






»1«43B 


''722!"2 






?1«432 


19343} 




177734 


•l«434 


?527»7 


n400ne 


»144«2 


2002*1 






•l44«4 


1725^0 






?i«4«e 


t7;0?e 






>i«4»e 


103403 






«144»2 


152707 


700040 


177717 


!lt44&0 


?I9037 






9|44>4 


?I03037 


"00012 





Cm*! 
• IT 
•T! 

MOV 
MOV 
MOV 

cm 
sce'c 



•*ioTvrci«*t«**vrfi 

•^«TY«|0<T«t»¥BCi2 

■toTvc6«2,»0iofvre 

•«IOTyCC*2 



iwrruKN TO INST roL'LQHiNd ^nip an 

INISTOKC TII6P IHCTI tRt^ VICTO* 



iRrStO'E HLT T6 1 TRAP Jwlf 



HOV PC,R2 
400 «t2.R2 

MOV firuociPe lOO *cl'oc4TC pRocRiH csor 

NOR iRROCRlH RETURN] HERC*2 

12222222222222 LIST tODRCS' Of CftOt TO BC REUOCATCO 22222222222 



HOV 



>C,R1 



iSfT SCORE POINTER 



|ThE BCU0V4 ROUTINC aScERTaINI UhIC4 CP I CP OPTIONS THE PROGR^H |S RUN* 
rNlNC BN aNO SeTS *H INOlC*TOR IN OPT'.CP ACCOROlNCtY', 



CpeHRI TST 

BNC 

HOV 

MOV 
SEC 
TST 
SBC 
SEC 
TSTB 

3Be 

CLR 
*SL 

MOV 

ORT.CPI .WORD 



I EVEN lYTtI 
I ODD. BVTtI 
SEC 



ICNT iCliECK \r PASS 

REUS I'OO MOT EXECUTE »OUtiNe fr NOT P«93 

«RT|,»iERRVte»f iSfT UP ERROR TR»P TO RETURN 
fl3,RP 

••Pt»0 |RP»S Ir 11/45 

R0 imi*9 Ir 11/40 

••psw«i iHfi Ir 11/20 

n0 

••177700 |R0«P If 11/05 

Re iSflirt iNQiciTOR 

R0,(PCI* I'SrT CR INDICATOR 

{CONTAINS OPTION ( CP iNOlCAtORS 

0»ll/08,hll/20.4|ll/40.iltl/4S 
20faMC)4 MQMT.IPB'EIS, 4B>lI/49 FLOATlNS POINT 



111 



2ti 



StI 



T6T 
BCS 
PI SB 

MOV 

CL» 

SEC 

ASM 

RCS 

RIB 

9tC 

TSTf 

CfCC 

PCS 

9ISS 

cut 

C^R 



• •SRf 

a 

•200,OPT,CP*l 



iCHf-H \r »EM mCmT is »V4lLA«Lt 

• toBiu- -I iSET MrM MGHT AVAIL INOICaTOR 
•KTI,**RESVEe*f ISET RESERVED INSTRUCTION VECTOR 

• 2 

fl2,R2 iViLL TRAP ir 11/40 WITHOUT CIS 

2» t'aPA'lCM IF NO EIS AVAlLAtte 

•tISOPT.OpT.cP iSrT Els AVAIU INDICATOR 

isrT ciRRy 

•0 iHlWL CuEaR carry If 11/45 rtOATINC PfllNT 

lis AVlU', COPY ft94TI«iC Ct'S InTO PSH 
3S iBRAVCM ir nOATINO POINT |S NOT AVAlt', 

• 40,OPT,CP»l iStT rtOATINiJ POINT OPTION AVAtl, INDICATOR 
••ER«VEC*2 I'RtSTORt ERROR fRAP TO HAUT ON TRAP 



DIOKC.C RaSIC !l F4HILT ISSTPUCTION EXER, 
OIOKCC 



MACYli;624 S0.OCY»7S 2il?2 PACE 62 



»1«47b 126727 l7T7r2 BBBBB* 
*1<476 rB2403 

«l45Pe 312767 0e0Br6 RB2176 



CMPB OfT,CP,»« ICHECK JF CP IS 11/40, 0« 11/45 

PUT RtL3 iBRA'XW ir 11/P5 0» 11/2? 

"OV •HTTjRTIl iSFT 'T' BIT RETURN TO RTT 



I3S33333333333 FIRST ADDRESS To (>E RELOCATED 333333335 



>1«JP6 


^•10702 








HOV 


•l«S10 


P097«0 








TST 


•l«M2 


310037 


001010 






MOV 


»l016 


^10730 








HOV 


?14J?0 


162700 


fll*>20 






SUB 




310037 


301004 






HOV 


'14530 


'10731 








MOV 










ICmCCK 


STACK 


^1*532 


313767 


177776 


000390 


OVPUHI 


MOV 


^1«5«0 


9<eBe37 


177776 






CLR 


!»1«9«4 


3107*6 








HOV 


«l«946 


?62716 


4)03200 






ADD 


*1«592 


711637 


303004 






MOV 


»1«996 


ei2737 


0003*0 


0B0Be6 




MOV 


^145»4 


!»62716 


000074 






ADD 


«14?70 


312637 


P00020 






MOV 


'•l«574 


P127«6 


P003*e 






MOV 


'1*610 


"11637 


000023 






MOV 


'^X46»'4 


3107*6 








MOV 


:«i*»36 


362716 


000006 






ADO 


•1*612 


000002 








PTI 


71*614 


?12T?5 


000376 






MOV 




310313 








MOV 


•1*622 


S'lf3'4 








MOV 


•1*624 


332767 


140B0B 


0BB256 




BIT 


"11*632 


301030 








BNE 



PC,R3 
• IR0J 

•e,»*FPSTAO 

PC.RP 
»,,R3 

•a, ••FACTOR 
PC.Rl 



••PSW,7J 

• •PSW 

PC,»(SP} 

•21.,, JSP) 

|SPj,»#ERRVEe 

•340,»*ERRVEe*t 

••1».2$,(SP> • 

(SP)*,»iioTvrc 

•340, .ISP) 

tsp),»»ioTvrt»| 

PC,.(SP» 
•6,(SP) 



•376, RS 

R3,|R3) 

R3,SP 

•UM,7S 

IS 



I GET PC 

I'Rr CONtAlNS THE ADDRESS Of REUS 
iSlVE 

IGET CURRENT PC 
iSUBtRiCT REL0CATI3N FAC»OR 
I'SlVE RELOCATION FACTOR 
iSET NJH scope PTR 



iSAVr status in 7$ BELOW 

i'SET KERf-'EL MODE 

I'PUSH CURRENT PC ONTO STACi< 

iFORH ioORESS OF 21 BELOw 

I'SET ERROR VECTOR 

ISET PRIORITY LEVEL' 7 ON TRa6 

I'FORM IDDRCSS OF 41S BELOW 

|9ET IOT trap VECTOR TO 419 

(SET PRIORITY LEVEL' 7 ON lOT TRAP 
iPUSU CURRENT PC ONtO THE STiK 
lAOO OTSET TO INST FOLLOWING Rtl 
i'SET P»IOR|TY LEVEL 7, CLEAR 'T» BIT 
lANO EXECUTE FOLLOUINC INSf ^E)^T 

IL8A1 376 !NTO A30RESS 376 
iSET ST»CK PTR AT 90UN0A»Y 
iCftECK IF ENTERED TjST iN KERNEL 
IHAOC, BRANCH IF NOT IN ftERNEL 



>14634 


009716 




•1*636 


321666 


17777» 


•l<6«2 


122737 


0(0(02 


Rl*49e 


•(2411 




!'1*692 


f0l«P4 




>1*694 


P12767 


000014 


•l«*«2 


P0f 407 




«1**«4 


012767 


P((03« 


Jl*6T2 


p(*4a3 




Rl**74 


012656 




91«67» 


R54«7t 


02((B( 


•l«7l'2 


0(9(66 


((•(04 


ll«7P6 


f>7»J6 


((«(«§ 


Ri<7ia 


••(429 





P14376 



P((tT« 



iTiit leiow INSTRUCTIONS Should not cause an overflow trap 

IBCCAUSE TST II A NON POfllfylNl INST 
I'SB IS COMPARE 
I'CfECK if 11/20 OR 11/29 
I'BRAK'Cu ir 11/40 OR 11/49 
|8»A"iCH IF 11/20 

iCHANCe CHECK VORO IN 911 IF 11/15 



•(•!(« lis I 

its I 



tisi 



TIT 
CHP 
CHPI 
ILT 
0EO 

MCV 

(R 

MOV 

BR 

HOV 

■ K 
CLR 
• It 
9R 



(SP) 

|5P),.2tSPI 
J2,04OPT,CP 
12S 
US 

•I4|91f 

1« 

•34,911 
1(1 

|3*)*,»«(9Pt 

•(SPl.RlSpl 

4|»P| 

31 



iCOANCf CHICK WORD IN 911 If lE/2« 

iBrClUSE Of ADDRESS MODE 5 
I'BCCAUSE Of ADDRESS MODE 7 
iSrCAUIC OCST ADDRESS It > 3t6 
iBrClUSC Of ADDRESS MODE 9 
tBRAKCH OVCR NON XCRNCt xOttC TrSTS 



luatVi nn flwrViHH «**• WILL OPeiil It MbT IM wrPutL ItOBF i 1 1 



oiBKe*e loic 11 rkHiii mymim tnn\ 

DIIKCC 

lii«T14 15*737 «BBi71 177777 ttl 

814712 »1I7B» 010)71 

Pl«7l» 0H»«» 17777* 

n*m • esitii 

114734 I«i6l» 177771 

Bl474( HJ0S7 177777 
914744 Bi04»» 



•*Aerii',ii4 si*oer«7i tiKz fkU ii 



Sl«790 
?147»J 

»147»* 



S14742 

I'l4770 

!fi477a 

^1477* 
1)19001 
«190«2 
ill90B* 
»150F* 
919018 
119012 
Pl9fl4 
>l90l» 
«l90JB 
«19024 

«190I» 
n9iS2 



^19034 
•19036 



011400 
71I402 

011704 0if>0l 
114400 



H*7*§ 000490 



0»?737 

ei0}st 

01J71'2 
009000 
001011 
004102 
10l2tl 
904302 
P*074» 
004302 
00(004 
00*302 
fl047»7 
304302 



P5?»*» 17777* 
01*407 



flB0«l« 



!i5a2f0 

«000i'2 



Pl90«0 00*207 



'19092 ^127?* P0B>0* 

919094 "22700 

•190S0 '*B0e00 

0190*2 001407 

919044 10J737 H1437* 

^1907* ?l*i0fS 

?19»72 021700 000*3* 

9l907» 0fl401 



III* 

MOV 

NOV 

•1» 

400 

cm 



7S*li»«PSM*l 

0374, sr* 

■ 2(l^h*(S^) 

IM>.i2(S0l 

••0tW4l 

*l 



icAnon stRvtcc routine 



tsl 



MOV 
MOV 
MOV 

-IT 



BlTK'TKiSP 



*l 



iRMfOltC HOOC (ITS in 
iIAOULB NOT TRA* 



I'lrT KCRNtl, no9t 
lltriT ttIT 



ilive 0c 0' iNST»uetfON thit T«»i»^eo 
iiivr *sw 

lltT lt4CK 0TR 

I'CMORl AN iNSTRUCrtON tUAt NOT 
|IOP0|SrD TO TR4» fRAR0l6 
iR0 eo^jftllMS PC. R3 eOMTAlNl MH 

iritit tot 



E«0(** BMM* 9Si 
010101 



|T4C leuOW INITRUCTIONI HILL CIUlC A ITtCK 0VERri.0U 
llfACK RT* IS AT 37* 



too 

MOV 
MOV 

CL» 

CLR 

»$L 

iNCI 

All. 

ADD 

ASL 

lOT 

ASl. 

JSR 

»»L 

• IS 

SR 



• 4t«Ili**CRRVCe I'Sri OROR VCCTO* TO 41 



R3,S' 
'liR2 
R0 
t«R» 
R2 

«»R>* 
R2 

RC.adRl 
U 

■ 2 

RC|4?| 

R2 

SR,«2(8R) 
9t 



IIIT STACK RTR AT »7» 

iSrTS l|T IN RS 
(IHirT INDICATOR lit 
lICTS RIT 1 IN RB 

lICTS BIT 2 IN RB 

iirrs liT s IN R0 

I'SrTS IIT 4 IN R0 

INBTCI 11/0S HITHOUt ECO * KeilA*l0IB9 
lOBES NOT SET BIT 4'. 
ISCTS BIT S IN R« 



iRROeRAM muU TR4R HCRt ON OVERflOW TRAP 
4tl ?|S R2|R0 iSrT APPROPRIATE BIT IN RB 

«T! iRtTllRR PROM TRAP 



4011 



9l90«2 flV3f 000*22 BMf2| 4lSl 
P19090 0*0002 



»TS 



HOV 

»T| 



«|0TVEC*2i»*|0TvrC 



ICUCCK THAT AiOn INSRUCTIONI BlA TNi* 



Sit 
'SI I 

91*1 



MOV 

CMP 

(WORD 

REO 

TST9 

BNf 

CM* 

REO 



•JTKRTR.SP 

iPei*|RB 



*s 

**0P7VCP 
92S 

«94,*B 

ts 



iSrT ifACK PTR 

I'EiCM Instruction ict a «if fN rb 
iCOntaIn* Check word 

i'R*i 77 ir 40 OR 41,14 IP $9,3* IP 2B 

leHf.K IP U/BB 

fBRA^'CA ir not an ll/fB 

tUSC ceo KOllAtiBBBB CHCCK HORB 



OiOKC.C "ASIC 11 FAMllV |»«ST«UCTI0N CWR, 
DIOKCC 



<'AeVll',*24 SB»0CT*7S lliiZ PaOC *4 



Il9ire 1B440B 



.il9iH2 ei27e* BB040B 

K19104 Bl»7«4 

819110 00(000 

»19H2 I"!*?** 

!tl9ll4 74271* 000*0* 

9l912e 000002 

fll9122 01270* P00>0B 

019124 01I7S7 000*0* 000004 

519134 104000 



!«l9i36 
Sl91«4 
"191*4 
P19192 
P19196 
fl9l*4 
•l9l»6 
?191T2 

Pi92ae 

?192B2 
!ll9204 
«19214 
I«l9222 
P19274 
919224 
!'1923B 
S19232 
P19234 

n'23* 

P19240 
Sl92«2 
Pl92M 
R1929B 
!l9294 
P19294 
"•192*0 
?192*2 
l!l92*4 

9l92»4 
Pl9|7B 
919272 
«19274 
91927* 
Pl9JB* 
Pl9JfJ 
Pl9304 
Pl9J** 
•1»J1B 
Bl'lia 



92SI 



lExlT ROUTINE 
MOV 
MQV 



*ll 
7H 



PI127J7 
^1*7P1 
?12732 
f»37e'2 
122737 
OB3402 
•"42702 
132737 

0090*7 
012737 
P4S737 
*lt2f3 
001494 

ri»iB4 
010317 

000000 

1B4400 
10A4BB 
10440B 
000409 
01271* 
0*171* 
0*0002 
020304 
001740 
009203 
0Be7*l 

0BB007 
0***77 
**021B 
0*0227 
0BtB0B 
0*7777 
07JB4B 
B7*777 
1B*40B 
IB*477 
lB*7Bf 



700002 001114 

01S24* 
001004 

00000* 01437* 
000036 

00004* 01*377 
000110 

019244 BBBBli 

PB1B04 BBBfllB 



IC4ECK 
REBTRPI 



nil 



Bl'ZSf 
BBIBB* 



Hi 



«lll 



iTme 



.WORD 

MOV 

ADD 
»TI 

MOV 
HOV 

SCOPE 
TuAT ALt 

MOV 
■ MQV 

MOV 
4D0 
CM»8 

Bue 

100 
81TB 
SCO 
CUR 

MOV 

ADO 

MOV 

BEO 

MOV 
HOV 

,WORO 

WUT 

WIT 

WLT 

BR 

NOV 

ADD 

»T1 

CMP 

BEO 

INC 

BR 

or 11/4B 
7 

77 

flR 

227 

7BBB 

7777 

7Sf40 

7*777 

1B*4B* 

1BB477 

ii*raB 



*KRTR,SR iSrT KERNEL ITACK BtR 

»PC)*,»(5P> |PO|H OLD PSH ONTO ItAftK 

(CONTAINS SAVED PIU 

RCiXSR) IPUSU CURRENT PC ONfO StACS 

■6i(SP| I'AOD OPrSET 

•ITKRTR.SP iSET ST»CK PTR 
•ERRVEe«2|RfCR*VI!C 



RESERVED INSTRUCTIONS TRIP (TO LOCATION IB| 

I2,*«SC0RCD (LlHlT tO TwB ITERAftOHS 

RCiRl lieT SCORE POINTER 

•>I,R2 I'OtT ADDRESS OR RESERVED INSTRUCTION TABLE 
••rACTORiR* ^ ^ 

*4,»«0RT,CR I'ASjUlt T4BLC AOORESS IP It/iBf 11/B9 

US lStill749, 11/40 TABLCi *liili/BS 

•6S.9SiR2 hi/it fABLC 

• 4B,*«0PT',?P*1 iCHCCK ir 11/45 PLOATINC point is AVAiLi 

,*» iB*A>.>eA IF not AVAILABLE 

50$ iStr TABLE TERNINAToR AT GROUP 7 

«4$,>«RESyEe lie? RESERVED INSTRUCTION TRAP 



**pactori*mi8ve; 



(R2)*iR9 
71 

|R2)*iR4 

R3i(RCI 





41S 

•41S,|BP) 
••PACTORilBPt 



iCtT PIRST RESERVES INITrUSTION 
ig TCRMlNiTES THE fABLC 
lOET LiST RESERVED INSTRUCTION IN 9R0UP 
lEXEftUtE REStRVEO iNSTRUftTION 
ICONTaINS reserved iNSTRUCflON 
iERRORI INSTRUCTION |N RS 
lit!) ABOVE PAILEO tO CAUSE I 
iRtStRVEO INSTRUCTION TRAP 



iABjUlT RETURN PC 
ifB RETURN TO 411 



iRETURN TO 411 
R3,R« iHAI SROUP OP REICRVEO InITRUCVIONI 

1$ iBCEM EKECUTCO . ^ 

R9 (I*<CRCNENT TMta RCtERVtO iNStRUctlON 

It iTO NCKt ONE AND CICCUTE 

.it/«B RCScRvco Instructions ii TCMlNAtci fHr taiic) 

IGROUP 1 
(OROUP I 
lOROUp 9 

I " 
(OROUP 4 

jcRoyp I 

i6*WP • 



DiiKec 



nnu 



»19334 

»193«2 
fl93M 

*i939e 

»19398 
>1939« 
I>t939» 
•l93»4 



irigui 

^9008 V 



e«i2ti 

(11217 

efi4if 

ilt7T7 
179001 
17t7T7 
0lf0l« 
012737 
104000 



VIII 



117777 
170B0I 

- 177777 





I " iNitNueriOHi 

If TERHSNirtI THI ftlll 



•II 



iTiiLE or 11/11. 11/31 ntnnnt iNiT*uerioNi ii rcuHiHiTrt the tiiui 

I'SROUP S 
I " 3 
(6«0||P * 

I " 
|60OU» » 



000013 90iill 711 



I 

77 
210 
337 
• 400 
7777 
70900 
77777 
10^400 
117777 
170001 
177777 

r 

SCO^C 



iCLttHCD, 



10 rrnHlNATtl THC Tiltl ^ , » 
fRCSVCC*3.*0«ClVFC IRCSTOKC RfSCRVCfi tO HALt tT. II 

9!TS ;N T^: 9RBc?SS£t StiTUS SdSRS iPSHS giv SET MSg 



»l9366 


:»IJ7I7 


177776 


0M193 


PSUCHKI 




?19374 


J05037 


177776 








«l94f0 


r090«t 








cu» 


»l94r2 


n«74» 








MOV 




a6}7i» 


000000^ 






too 


9)19410 


n000C'2 






•TI 


'19412 


J1J746 


00001» 






MOV 


»l9410 


fl2704 


177776 






MOV 


?19422 


000290 








CUN 


X194J4 


S09714 








TS7 


^19426 


101401 








nc9 


•19430 


104400 








"L7 


•19432 


113700 


0143T6 






"OVI 


H9436 


01*000 


017020 






-OV 


•l94«2 


B0J737 


B14J76 






TST 


''19446 


100002 








tin 


^19490 


1527l"0 


170000 








>l9494 


012702 


000001 




IMl 


MOV 


«i54»a 


3302^0 






tsl 


B|T 


•194*2 


701423 








BCS 


^19484 


F0S037 


?i0«li 






CLS 


»194T0 


030227 


000021 






BIT. 


•19474 


701403 








RCQ 


•19476 


"12737 


000002 


PB0I1» 




-OV 


•l9JP4 


109014 






ZItl 


ci,» 


•l95r4 


750214 








•tjs 


•19J10 


'u*n 








MOV 


»19512 


e202^3 








SM0 



• I9PI 
a*i(90) 



iSiVt 8T»TUS 
ICLCIR MODE (ITS IH 'SV 
lUBUtlNE TO CUE** 
ittAtUI HOMO l»9W) 

iCLEAR P3U < EXECUTE r0LL0U|i46 INST 



»»TBITVEC*l,il90» 



•PSW.R4 



{94) 
1*4 



••CPT,C«,R0 
PSWBIT(B1,"| 



tUOAO iOORESS or PIW INTO 04 

iCdCCK tMAT »$H UAI CLEt*EB 

iCAROPI PSU rAlLEO to CLEAK 
ICET C* TY'E 

I'CET 8lT HtSK 700 TElT RftTHOSE IITI iN 
(TdE 09W WHICH CAN fE lET/eLEtlEO', 
iCMECK tr HEM MCMT M IVilltlLC 
ia**r.'CM ir NOT iV«IU«BtE 
I'SET Bits 19«13 ir HEM HSHT 

i«2 ■ Test bit 

iCueCK ir BIT CAN IE SET^CLCiRED 



MOPT'.e? 

10S 

•i7000ri"i 

«liR2 

R2,R0 
2S 

•f T8iTvee«t 

R2.«20 
20S 

•Rri,0aTBlTVECi3|Srr RTI INTO RETURN 

(R4] I'CLEIR 0SH 

R2,(»4J iSET nt INTO P8H 

«R4J,R3 (GET Bit 

R3,R3 fCAeCK THAT BIT W«S SET IN fHU 



iCHECK ir TElT HIU lET *T» H» 



OIOKCC 



•19S14 
'19516 
M9520 
•15522 
^19524 
S19J26 
P19530 
?i9552 
»19534 
S19936 
819540 
>19944 
»l9546 
»19590 
•19592 
?19996 
^199»0 



»19634 
Sl9t36 
•l9»40 
!'19642 
»l9*46 
?19»92 
T19694 
S19696 
?l9»»f 

Il90t3 
yi96«4 
»19»^^ 
«1'«7B 



?'0l4Pl 
104400 
?00244 
^40214 
?li403 
C0I4?1 
1044B0 
9)0«302 
103391 
1909014 
013037 
312746 
000000 
P10746 
2l6271t 
000002 

104000 



00001i 



00000t 



311 



SSI 



JI15562 


?IS704 


177776 




MOV 


0*RSWtR4 


*195«6 


I»10446 






MOV 


R4,.(SR| 


f'19970 


112716 


090300 




MOVB 


«300,|SR) 


?19574 


Pll"746 






MOV 




P19576 


?'427i6 


•■f00« 




IDD 


a6,CSPi 


»19602 


010002 






RTI 










iCuECK 


That all 


BITS IN The 


Pl9»«4 


010403 




CHltSRl 


«ov 


SR.RS 


?l9*ei6 


000297 






cce 




819610 


Il27f6 


001377 


111 


MOVB 


•377, IR 


•19614 


X06006 




i>0« 


SP 


P19616 


1037T6 






9CS 


IS 


'19620 


309226 






INC 


9P 


»l9622 


"101403 






SCO 


2S 


719*24 


^10602 






MOV 


SP|R2 


•19626 


010306 






MOV 


R9,SP 


»19630 


104400 






,HLT 




•l9»SS 


010306 




31 i 


"OV 


R3,SP 



01060B 
P10003 
00904] 
112746 
022713 
001002 
020306 
901401 
114401 

11923* 
919733 
111003 
02«Bri 



177777 

0ri}T7 



''AeYll',634 30«OCT*7S 2nt2 RACE «t 



BC« ,*4 

ULT lERRORl BIT IN R3 fAlLEO TO BET IN PSW 

cut iCL'EAR 2 BIT 

Bie **2|("4) iCLCAR BIT IS PSW 

-OV JR4)iR3 iCET P»« RESULT 

BE9 21 iBRA^CH If BIC ABOVE CLEARED BiT IN P|H 

HLT lERRORl BIT IN Rt rAtlEO Tfi CLKaR IN RIH 

AIL »2 I'Sftirr tEST BIT 

acc IS iBRAMCu ir all iiti not tcsteo 

Ci,4 |R4) iCLtAR ITITUI 

''OV OP|«|Ri7BtrVEe*l IRESTORE T BIT RETCiRn 

"OV (Pe)«,*|SP) I'PUCH ORIGINAL STATuI BN StAeK 

.WORD .0 (CONTAINS ORIGINAL RIH 

••OV PCi«(SPt I'lET RETURN PC 

ADO 061 ISP) 

»TI I'RITURN 
SCOPE 

ISAVC RSW IN R4 
IPUSH R4 ONTO STACK 
ISET PRIORITY' LEVEL" • »N0 
ICLEAR 'Tl BIT AND EvEeuTC 
(INSTRUCTION rOLLOUiNC RTI 



lUVE BTACK PTR 

iSET $T*CK PTR • •! 
i'RPTtTE BIT TH0OU6H ALL' lit 
/BIT POSITIONS 
iSiioULD INCREMENT IP TO I 

iSiVE ERROR STACK PtR 
iSET ITaCK PTR POR TRAP 
I'ERRORI 

iReIToRe 0R|8|NAl ITACK 

iCftECK BVTE OPERATIOWS USI"! T6C STACK 

- fSlVE STACK PTR 



icoccK THAT ONLY cvEN lYtc Mil irrccteo 
iCACCK AUTe>oce 



leOtCK RESULT 



ipeNKi 


"OV 


ip.ne 




MOV 


R0,R3 




CLR 


• (R3i 




HOVI 


••lt"(9P) 




CMP 


•377i|RSI 




BNE 


IS 




CMP 


R3,SR 




ICO 




til 


HLT 






INCI 


fSPl* 




7ST 


(RSI* 




BNE 


3) 




CMP 


Rt.lR 



giaKe>e lOie u rtMUV initkustidn txcRi 

OlIKCG 





0II4I1 






114401 






■111*] 






144413 






02171} 


irr40i 


»i»r»» 






?1*7H 








0|{40: 




«lJ714 


l(44(f 






13ItI7 


010177 




0II002 




81S7I4 


020401 




Sl»7li 


701401 




»1»7S» 


104401 




n'752 


01I7«» 


006001 


!!l»734 


(*4t704 


0I0«0] 


ii'7«a 


012702 


177401 


Sl»7«* 


1202*4 




«l»75i 


0«100« 




•"15792 


121402 




»19794 


011002 




»1979» 


020004 




n97«i 


0II401 




»l»7»2 


104401 




)I197»4 


0104«4 




n97»4 


0107«4 




119770 


i"4t714 


PI0I04 


^19774 


3««I02 




>19774 


Il4t0f 






?l»7t7 


17T77» 


!llt0«4 


000000 





ill 



SSI 



Ml 



l«H|>ll777r7 



9tl 



CilT 

tti 



ICO 


',** 






eoH 


• <R3) 


■ lei 




CH^ 


• 1774||,<l(9| 


BNt 


31 






aca 








• ITI 


rS^J»,0S77 


SNt 


4t 


enp 


•PiK0 


• 19 


.*« 


HIT 




"Ov 


«li*(S»t 


ADD 


•2,»P 


MOV 


0177411, "J 


CHPB 


•2i*IS^) 


INC 


91 


CH»B 




INt 


>» 


CM0 




lEO 




MLT 




MQV 




MOV 




too 








icon 





iU8»e eoN>T*NT 



114004 f<10700 

!>1«010 142700 0|0l04 

!ll4gl4 009920 

«14|14 .004340 

Xl402e 101379 

fl4022 02J747 B77774 1777J4 

!)l4fS0 011401 

*14032 104400 



<1»034 010700 

^4034 310002 

n*0*e 719202 

»l»0«2 000277 

^1*044 P00291 

• <4|44 7129002 



HOv 


0177774 




.HORO 







"ov 






SUB • 


04, ir 




toe 


(R0)» 






• IK0I 




■ve 


IS 






0077774 


It 


ICO 


1*4 











iCCT CUR»CNT PC 
|PBI»iT 10 TO IS 4B0VC 

2Sl toe (R0)* I'i&D iti BIT re ii abovc 

iSMi^t is 

lUNTlU 'V* BIT StTI 
I'CACCK RCSULT 

iCRReit INCORRCCT RClUkT IN iS AlOVC 
iRKiOPRCSS or 0tT4 

IChCCK Tutr CONDITIO" CODC* tRr *C^ RROPCRWY WHEN 4 Wini* (eURRCNT RC) 
UNO TH4T NU'tlCN •I ARC COXPtRrO, iNO VfCC VCRI*', 
CH#N( •'OV RC,R0 lOCT CURRCNT RC 

HOV RV|RZ I'SlVC In RZ 

INC R2 IHIKC RI R0*1 

ice 

*CLC!CUN iCLClR C I N BITS 

tnP RliRf iCOHRARe f WITH «*{ 



OIOKC.C RiSjC u riMiL* INSTRWCTI0I» CXtR, 
DIBKCC 



■<4eni'i»24 si>ocT«rs tlitt RtGc 4R 



!ll409S 
11*092 
114094 
914094 
11*040 



103003 
102402 
001401 
100401 
114400 



»1»042 1'0«277 

11*0*4 120200 

11*0*4. 103403 

11*070 102402 

11*072 001401 

114074 100001 

914074 104400 



11*100 
11*102 
11*104 
11*106 
11*110 
1l*ll2 
11*114 
11*116 
11*120 
11*122 
Pll*l»4 
11*124 
11*150 
11*132 
11*134 
11*154 
?1*14B 
?l*l*2 
1l*l«4 
Sltl«4 
11*190 
11*192 
114194 
»1*194 
1l«l*B 



C002«0 
9002*0 
0002*0 
0002*0 
0002*0 
9002*0 
?002*0 
0002*0 
0002*0 
0002*1 
0002*0 
0002*0 
0002*0 
0002*0 
0002*0 
0012*0 
0002*0 
1002*0 
0002*0 
0002*B 
BI02*B 
0012*1 
00I2*B 
0002*t 
1I4BIB 



Iti 



211 



9ce 

BVS 
BCO 
8M1 
HUT 



JCC 

CHPB 

ICS 

0VI 

ICS 

BRL 

MLT 



IS 
IS 
IS 
.♦4 



R2tRr 
2S 
21 
2S 



iClRiy BIT SHOULO SCT 
IV BIT SMOULO CLCAR 
I'l BIT IMOUUO CUCtR 
|N BIT SHOULO SET 

iCRRORl COHRtRt fl UtTH #*1 rilLCO TO 
iSeT CONDITION COOCI IN flW CORRCCTUV 

ISCT CONDITION COOCI |N RSU 
iCDHRaRC 0*1 WITH » 
IC BIT SHOULD CLCtR 



IV lit SHOULO CLCtR 
|2 Bit 



SHOULD CLCtR 
I'N Bit SHOLO CLEAR 
iCRRQRl COHRtRC •*( WITH I rilCcO TO SET 
ICONOITION CODES IN »SH eORRCCTLV 



121 NOR (240) INSTRUCTIONS rOLLOUi THESE NORS ¥ki 
IBC CHtNeCD TO TEST CODE 1^ THE NEED IRISES, THE TEST COBC ShODlO 
lit ROB IT ION INOEPCNOCNT 4N0 SdOOlO RUN WHEN RCLOCktED iV tHC RtOCRAM*. 
N0» 

NQR 
WQI 
NOR 
NOR 
NOR 
NO^ 

NOR . 

NOR 

NOR 

N0» 

NQ* 

NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
NOR 
100 
NOR 
NOR 
NOR 
NQR 
SCORE 



11*1*2 VI1B702 

Sl4l*4 042702 810113 

Rl*17S ."11717 111133 

R14174 Rfia*i 



MOV 

4D0 
HOV 
NOR 



RCiR2 

012|R2 

•RCLOCiRC 



lOO RELOCATE RROSRAN CODE 
iRROORIn RETURNS HERE*i 



I3S3333331IS33 LtST ADDRESS or COM TO ft RCLOCRtES 3IS1S3S393I 



ICACCK TTT INTERRURT, 

■■•■19 !!■«■■< TTVCHHI CLR ••RieTBR 



' oiiKec 



9nin 

!ll«2i2 

Pl»l«4 

l>t«Z92 
Ill2'< 
*1«2»( 
lll«2*2 
81*266 

<ii»2Te 

•l»274 
«l»}f8 



n»3l2 

»1«326 
<1«J34 

«1»3«4 



e'i»3«» 

'•l»394 
JH»J96 
l«l»3«4 

•i»4?a 
ri»4iB 

•l*4l2 

»ii4?e 

•l»426 



mm 

9tiV* 

B12T37 
0127»7 

iB»>3r 

1B037J 
e0t237 

0(0414 
BBt33r 

efBaB2 

lltT37 
0B1771 
BB9227 

BBBBfJ 
02BB19 



niJ737 
212737 
l»12737 
rB02«2 
852737 
l«244t 



132737 
?0i0«2 
112737 
PIS727 

10^737 
lf?37> 
^12737 
?0<227 

-12737 
lB9e3r 

ia**ft 

BB041> 
?1*7S7 



INSTRUCTION eXCN, 


'^AeYUi«a4 SI*0tTi73 








HOV 




0B01BI 


177914 




S|T 


•10Bi**TP| 








BNC 


,■• 




BB0B44 




MOV 


43»,»»TPVCC 


0B02BB 


BBBBK 




HQV 


>Z00i0'TPVCC*2 


0149Bft 


IP0B44 




Mgy 


• NULLSi '^si 


Bf 0|4| 


t779ii 




XQVB 




177944 






TSTB 


• 'TfS 








BPL 


> *4 


177944 






4)1 


• •Tf 1 








•lAlT 










BR 


KHll 


l77}t4 




2Sl 


*8L 










»Tt 




900004 


t779»6 


3Si 


Hova 


•MSGi»»T^B 








BEO 


23 








INC 


IPC)* 






►•Set 


.woAn 


B 








»T| 




«i00il9 




NUL'USI 


,4ICI1 


<1S>«0><19> 








iCVCN 








IROUTINE TO TU»N ON KHU-U LlNf 


PI00BPZ 


0B0(P« 




MOV 




014494 


fBBlBB 




MQV 


«4f ,»ti.Kvce 


000300 


flBlBZ 




MOV 


«30B,»tLKVtC*2 








SCV 




000X01 


I7794i 




BIB 


• 100IBIILKS 








BVS 


9S 



P00020 



^00300 

0j0e«4 



177>ft« 
^1«4Z4 



9114430 
17777* 



ICACCk \r TTY II RCiOY 

lirT TTr lNTtR«U>T VtCTOB 
iB»|8B!tr UEVEL 4 SN JNTIRBU^T 
|46D*E9S or HCISA6C TO ir ^tPPtO 
t19Pt ftRIT CHtRACft* 9t HtSttX 



iSeT II BIT IN TtY C9H NfC 
iWilT #0" ri«$T INTlBRU^t 

I'CIEIR iC BIT 



iTV^E ChARACTEB 

|8»»NCH ir TtRH|N*TO» 

iSrT MSG TO NEXT CHA» tOSWSS 

iCeNTifNS ADDRESS tf CHAR TO Bl TYPED 

iRfTURN « 



JSET UP DIRECT RTl Ow »RAF 

iloao Interrupt vector 
(set priority level « on int'. 

ISET TIME OUT iNBlCAtOR 
ISET INTERRUPT ENABLE 
I9K|P PRIORITY AtBlTRATiON TEST 
I8EL0M It NO KWlial 

IROUTINE TO Check priority ARBITRATION LOGIC 

|THC 8EL0H TEST HILL INHIBIT INTMRUPTJ ON LEVEL « AND ABOVE IL0CKIN6 
lOuT THE L*!NE CLOCK) AND T«EN ItT OP THE TTY TO INTERRUPT', NEXT THE 
IPRIORITY LEVEL W|ll BE SET tO B AUOHInC INTERRUPTS IN WHICH CaSE 
IThE line clock (AT LEVEL 4J SAOULO INTERRUPT BEPORE Th£ TTY «AT LEVEL 41", 



17777* 
177774 



000044 
000100 



iSl 



3li 

iBrroRE 



177734 000044 3|| 



flITB 
BNC 

MQVB 

HOV 
,W?RO 
TSTB 
BPL 
-OV 
INf 
,WORO 
-OV 
?L»8 
"LT 

THP Ll^E CLOCK 0" BOYH 

BR 91 

-OV 1»,R»TP¥EC 



• 20,PiPS>' 
9S 

•300,»fPSw 
••TPVEC.CPC)* 

t 

••TPS 

• •4 

«2I,P»TPVEC 

«PC)» 

P 

«3t,P«LKVCC 



ICHECk IP 'T' Bit IS SET 
100 NOT 00 TEST ir SET 
ISET PRIORITY LEVEL' • » 

isAvE TTY Interrupt vector 

ICONTAINS current TTv VECTOR 
(CHECK IP REiOV 
PHUT P0» TTY TO BECOME READY 
ISET NEH VECTOR 
ISTALL HAlftNC FOR LlNC CLOCK 
ITO 9E READ* 
ISET LINE CLOCK VECTOR 
ISET PRIORITY LEVEL' P 
lERRORI EI'hRR TTr IiiiTERRUPTEB 
fllLEB TO INTERRUPT 
lEXlT TEST 
IRESTORE TTy vector 



OiOKC.C 4ASIC il PAHILV INSTRUCTION EXEH, 
OiOKCC 



•^ACYll'id?* 3b«0CT"7S a{lt2 P*5E 7? 



ISET LINE CLOCK VEftTOR 

IRESTORE PRiORIT* LEVEL 

ISET RETURN iOORPSS TO S» 8EL0H 

I INCREMENT tiCK COUNT 
IRETURN 

•RESTORE ERROR T»A* TO H»LT AT » 



|CL'E»R MODE BITS IN PSU 
iCLEiR PSU 

|58 TO NEXT INST HlfH 'SHiB 
iSET KERNEL STACK PTR INOT APPtjCABLC 
ir«R lI/2BiH/09 CP'S) 
ICUECK IP OUTPUT DEVICE IS BUSY 
lis IVMLABLE 

lOfLETE END OF PASS TYPE OUT IP SHTtC ' 
iBRancu IP Sw7 IS 90HN 
lOFT P»85 COUNT 
inn TO FORHAT ROUTINE 
I'OfT ASCII VALUES 
lANO HOVE THm INTO MESSAGE 

I'RASS MESSAGE *ORS tO TELtTY#£ SERVICE 
iSET If BIT 

lENAlLE POWER PAIL TRAP 
|PR|0R!TT 7 ON POWER FAIL 

lOET CP TYPE 
I'CUECK IP END BF TEST . 
IBRANCO If NOT AT END 

IGET Piss COUNT 

iLfHiT PASS COUNT To 0«4 
iCLEAR t BIT TRAP AOORESI 
iSET ITERATION COUNT f 4!" 
I'POSU NEVT PISS P$W ON STACK 
iWTLL »T< bit be SEt ON «IEKT PiSSf 
■BRANCH ir NOT 

iSET ITERATION COUNT I 2 FOR »T» BIT 
I'SET 1*1 BIT TRAP To RETURN VI* l» 
iRESARt PROGRAM IT STARTf 
iRtSTARt PR08RIH AT 9TIRT2 HITN NEH PSH 
iCPROH T4BLE BCtCIO NOTE! THE RTI IS 
leOANCrO TO AN RTT IP NOT IN lt/09i 11/18 

iMituTiiir TA trf UP uriinaT MtMA«r«rnT Tn RrLBCAfr PRseRAN CHOP AiOVt tBK 



1436 


312757 


016494 


000108 




HOV 


«4t|PtLKVEC 




109037 


17TTT6 






rLRB 


••PSU 


4490 


''1J716 


01446Z 






-OV 


»9T,(SP> 


4494 


2092*7 


162316 




4ti 


INC 


TICKS 


4440 


000022 








RTI 




4462 


009037 


0(0006 




SSI 


clr 


•'ERRVEC*2 


4466 


000240 






ENOl 


NOP 




4470 


PB9037 


177776 




ENOll 


ClR 


• •PSW 


A474 


P09046 








CLR 


«(SP) 


4476 


!«127«4 


?1&»04 






HOV 


f ,*6,«(SP) 


A5P2 


"Beecz 








RTI 




4904 


»127P* 


0(0400 






MOV 


«KPTR,SP 


4910 


332737 


0(0100 


177964 




RIT 


•100,PiTRS 


4916 


P013T4 








»NE 


i"6 


4920 


109737 


177970 






TSTB 


• »SHB 


»9?4 


100020 








BPL 


l» 


4976 


til*7«'2 


162246 






MOV 


ICNT,R2 


A932 


■'047*7 


1429TZ 






JS* 


PC,sroRHP 


»934 


''IJ7B2 


001664 






MOV 


•0ICITS*?,R2 


»>«2 


P12773 


P017ti2 






MOV 


»P»S3ES,R3 


49«6 


-1222J 








HOV 


(R2)*.(R3)* 


4990 


«17ZJJ 








-OV 


<R2)*, (R3)* 


4992 


3'12737 


Jial^T^ 


014302 




MOV 


•PASCNT,»«NSe 


«9»0 


392737 


<"e0i?0 


177544 




R|S 


«100,»»TPS 


4966 


B12737 


000610 


.000024 


tti 


-OV 


•P3w«j,p»»rvEe 


4974 


|»12757 


0003*0 


P0e(26 




-OV 


t340,pfprvEC*2 


46P2 


"09267 


162172 






INC 


ICNT 


46*6 


114700 


175564 






•<0W8 


OPT,CP|R0 


461Z 


024047 


017030 


i*zi*i 




CM» 


PASTAB«RR)irfN» 


4620 


001002 








SNE 


26 


6622 


!»00147 


0(0060 






JMP 


DONE 


4626 


J'14702 


162166 




2Si 


«0V 


ICNT.RZ 


6632 


5'043''a 








4SL 


RZ 


6634 


''44e>2 


017010 






BIC 


CPPASSIO.RZ 


• 640 


009037 


n(P(16 






CLP 


• •16 


46*4 


«127S7 


P(«B4| 


P(tl22 




MQV 


•40,»f3COPeF»2 


4692 


"14216 


Pl677f 






MQV 


PSHTABr2)il9PI 


4694 


"32716 








?IT 


•2*,($P| 


4662 


PBi40« 








•EO 


as 


«*44 


P127S7 


080802 


881122 




"OV 


»2,»»SC0REP»J 


i»72 


316T3T 


Pf08B6 


M8816 




MOV 


RT|1,»P16 


4T(>8 


n2T46 


Pe24*i 




asl 


MOV 


•ST«RTt.«|SR) 


6704 


"■MR2 






RTIll 


RTI 





DIIKCe 



*i«r76 



IMTIT irTM* 
11037} 



?4 09S0!7 
* 010100 

f0»2»7 177771 
MIS7J 
000009 
00<7*7 
017071 

019702 rtt9H 
"01404 
0*4712 

001240 
000240 

0002<0 

0001S7 Ml**! 



000000 

000010 

140000 
140010 
144090 
144020 

i44e;0 
)i44e>p 



•l70H 177774 

•l»0l2 177774 

•17014 177770 

!'l70l» I7»7»f 



?i70j0 P08377 

"H70?2 1100377 

•lT074 000397 

^l^f?* 170357 



«l70Sg 000002 
017032 000002 



T i TB 


00T0I 


■ ■I 






1 F w f 9 


111 iMonU 




■•1 ( 


li 


BNf 


II 


*CICT 




JS* 




CN0H96 




MOV 


•9*2,nt 


see 


OONCl 




06il"2l 


N0» 




NO* 




M0» 




OOSCll JM0 


••ariKT3 



iHiir 'on \,kv CHkukem Tb ic mintid 
iotili w»iTiN6 roi !intV0e to riNiiH 

lf9p]ni CHAR4CTCR 1(00*1 ISSUING RtlCf 
I0N1NT HCSSA9C ICCtNlNS iT rOLlOHlNO kWi 
lOACCK 000/40711 MONlTSR HOOft 
iiO TO DO0/AeTU HONITBR VIA 41 



IKCITART 0IIOOKAN 
irac BELOW T4SLE Ht0»t»lNT« THr 'MtW »IH St' 1^ Tttc 00Oa"»H OH 

iiuceciJivl '»«sti', . » 

IN9TC THC lElQU TtlLt MAT BE HBOiriCfi tO CtUIC TMC 0IIQ«NiM TO HUN 
lUNOCR UIC0 OC'INtO •A»AHCTe*I b9 0A7eAtNO |H 7HC B[I|0CO Pkt* PlKtHCTCR 

inn ttkopii T9 5«ui! 7«f 'ioeii" to HON ajTHO'jy $!t?j«j8 ?a£ i?> ss: , 

UN kll »*IIES ^4TCH out T«C »»' ilT J« T« TAILCi 
0IWTtil 000000 I ALL ll 0AH1LY 00' • 

090029 

140000 lll/4li 11/41 ONU^ 

140020 

144000 onlv 

144020 
044000 
'44020 

|Ti)E BtLOH TiSLC 1* THE '8lT HZIi" USrO TO OCTCRMiNC THE INOCX VALUE 

iNfEOCB 70 SET THt 'NE*" 0»H', 

CPIaSSI 177774 llI/09 

177774 Ill/»B 

177779 . ilI/49 

1777*9 I1I/4J 

iTuC BELOW TuBbC REPRESENTS TH9SC ApS IN ThE CP HMICH CAN BE lET/eLEA"EO 
lEKCLUOIMC TWE REGIS'E" '£7 Hit fN TmE 11/49, 
RSwfllTl »00377 lll/0f 

''00377 llt/?B 

»0»3S7 ill/4i 

170397 ilI/<9 iREOsET BIT IS CHECKEb ELSEWHCrCI 

ITUE BELOW TiBLE C0N7aINS 7hp i Of RiSSfiS Rc4UtRC0 tO OOMRLCtC TEST 
RASTABI ,HORD 2 lli/01 
2 ll{/»B 
4 I1I/4B 
IB llC/4» 



iHORO 

ni'034 «>00004 .WflRO 
'«l703« «9g01B ,W0RO 

intSSAOEl 

$117040 0B9B19 e47>l« 020127 MS^ll , ASCII «1S><12>'L0m LInIT^' 
Al7g4( tl44S14 044»1$ P37S24 



028KC.C RA8JC tl r*HlL7 INSTRUCTION fXEH, 
OiSKCC 



HAeTU',»24 SBtOCT*73 Illt2 ^AOC 78 
, ASCII 'HI6H |,|NIT»> 



^17094 000 

•l^B'S 110 043»11 02011B HSS2 

117042 !I44$14 04451J R37924 
"17070 eri0 

917071 tli 042012 090932 EhiShSCI .ASCII <tl><ll>'O0ertC DONE' 

^l7f 7t 041919 M2B4I 04711? 

0l7l04 000105 

0B990& gCND 



BlBKCe Itlie ti rtHlLV INSTKUeriON CxIH'i 







4C1 


0X000001 






»C> 


•K000009 








toesf 




007140 


loez 






■40C» 




00949} 


ADCI0 




0P762(^ 


4001 




007724 


1002 






4003 




011230 


tSL'BI 




03417f 


431911 




004416 






g0(?7< 


451.67 




007236 


tSL3 






4S1.4 




004716 


tSRBi 




0!4?64 


4SR911 




004302 


isnss 




0r<5^34 


13096 




006410 


ISRI 




0P3*77 


4$"2 




004640 


«S*7 






BEIU 




001747 


R!e; 




037941) 


BlCl 




010046 


BIC7 




0l27l7 


NlNe7 




012460 


BIS? 




00791* 


0|se4 




007974 






0lf 704 


8187 




012«99> 


llfBS 




0ll*lt 


0ITB» 




011776 


B|fl4 




0*0(101' 


Bjn' 


t 


100000 


Bift 




0F040« 


B0tVtC 


t 


000014 


CCB 




0(9297" 


CCl 




002604 


ZCi 










01 J604 






011^44 






011424 






0B7t6' 


r'^'i 




007744 


CH»7 




01217* 


r.OMBl 




004290 


COMBS 




0'993> 


i;0Hy6 




006344 


COmi 




0V<4f 14 


ro"} 




009410 


COM? 




0F7P0li 






014.126 


r)B!N» 




0l 2C7'' 


004T* 




011434 


DECSiA 




0d4S;« 






009132 


0tCB7 




0»'7?2f 


OEC0 




003016 


PEe2 




004*74 


0EC9 




009364 


nieirs 




001*67 


0I5T4I 




001691 


OONCi 




0]t7i4 


ri9O0T 


■ 


040000 


rMtiB 




014121 






014132 


rNDMSC 




017071 


CNOl 




016470 






001^21 


C00VEC 


■ 


000004 




t 


000744 


r(ST40 




001010 


"i.t 


■ 


10440* 


ICNT 




001000 


tNC83 




009964 


I»(CB6 




006796 


INCe 




00303* 


rsci 




003^24 


tNC6 




00«05» 


1NC7 




007046 


lOTli 




313TJ4 


lOTiB 




013770 


jnp* 




013307 


JH0J 




013346 


JSKTST 




013437 


JS01 




013912 


,jSR3t 




013*0? 


JSR4 




013696 







1»234'' 


«|0*01 




172342 


"I^O"! 


« 


iTJSe? 


KI0O"8 


• 


172304 




■ 


000600 


»$0 


1X000006 




■ 


000100 


L0CIC4 




016794 


LSTMCH 




002364 


"MVtC 


• 


000790 






007400 


MOVl 




B10134 






01704^ 


HSSS 




017055 






gesist 


VECB* 




00636* 





*l|000(0l 


ICS 


■X00000] 


4CeB2 




00901* 


lOCBS 




003624 


<De0 




002794 


loei 




003630 


*oc» 




006122 


i0f7 




007034 


6001* 




010190 


lOSlB 




013166 


*00» 




011972 


1097 




012234 


43LB3 




009614 


iSLl4 




009120 


4SL0 




003076 


ISL'l 




004004 


4S1.6 




006072 


HL7 




006**2 


4S0B2 




009064 


iS*B}6 




009102 


i8*BT 




007294 


t3*0 




003124 


*8*3 




009332 


11*6 




009794 


RICBl 




010342 


RlCBli 




010364 


iie2 




010*44 






011242 


BlNl 




010922 


II9BI 




010330 


list 




010034 


0l»2 




010*02 


IJTBl 




010320 


» tBJ 




011060 


Ppl 




007762 




1 


020000 


?IT2 




010670 


*!** 




000100 


1; 


■ 


000R01 


^8!T 




016000 


CC2 




002*20 


^CS 




002*32 


eL»0 




002*72 


^M0Bi 




010274 


CM»N 




01*034 


^H»0 . 




067420 


CM01* 




010064 


^M»2 




010972 


CO'^Bl* 




004430 


^0«82 




00477* 


C0«'B7 




007194 


SO"B 




002736 


COM4 




00492* 


S0"6 




009»40 


P0045S 




017''10 


ftBlNBt 




012494 


OOlTtB 




012064 


lEftB! 




004220 


0CCB9 




009*72 


QE(B66 




006444 


oEri 




003*10 


^tfll 




004060 


BCC« 




006106 






006700 


D1S0LA 


( 


177970 


?0*J£ 




016706 


EMTVCC 





000030 


fHtl 




014?46 


EMTIO 




014144 


rNB 




016466 


tR»O0 




001412 


M00C 




001707 


0*CTO« 




001004 
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